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TO TBI 

CITY COUNCIL, 



I. The Operations of the Board for the Tear 1870. 

a. A History of the Works to the Close of the same Tear, 

3. 7Se Report of the Engineer and Superintendent to the 

Board, giving- a Description of the Works. ' 

4. A Description of the Jumping Engine, and a Statement 

of its Working, by a Board of Examiners. 
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Cnr OP New Bbdpobd, 
Office of the AcnsHNST Water Boabd, 

December, 1870, 

To the City Council of the City of Jfew Bedford: 

Gbntlebien, — By the 18th Section of the "Ordinsnce to 
provide for the eatablishment of the Acunhnet Water Board, 
and for the care and management of the New Bedford Water 
Works," passed Octot«r 29th, 1869, it is provided that "the 
Acuahnet Water Board shall on some day during the month 
of December, annually place in the hands of the Mayor, a Re- 
port to the City Council ; which Beport shall contain, in 
addition to the Beport to the Board from the Superintendent, 
a full statement of ^e operations of the Board up to the last 
day of the month of November ; a detailed account of the 
receipts and expenditures, up to and including the audit of 
said month of November ; a statement setting forth the cost 
of each branch of the Works up to that time ; and a schedule 
of the lands and other property belonging to the City, and 
connected with the Works. And it shall be the duty of the 
Board in their Annual Report, to lay before the City Council 
all such information, and to make all such su^estions as 
may be deemed needful in connection with the coudition and 
operation of the Works." 

The office of the Water Commissioners, created by the 
Act of the General Court, passed April 18th, 1863, expired 
on tha 30th day of November, 1869. The charge of the 
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enterprise then deTolved upon the Acushnet Water Board, 
and in accordance with tlie provisions of the Ordinance 
alwve cited, tliat Board now presents to the Cit^ Council its 
first Annual Iteport. 

The Water Commissioners had, up to the period when the 
office ceased to exist, presented to the Joint Special Com- 
mittee of the City Council .on Water, monthly Reports of the 
progress of the Works. These Reports thus frequent, and 
embracing all the important proceedings of the Commis- 
sioners, gave to the City Council the information needed 
by that body in relation to their operations ; and, at the close 
of their labors, the files of the Council coataiDcd, ia these 
monthly Reports, a full history of the undertaking. 

It was, however, the intention of the Water Commisioners, 
at the expiration of their term of office, to have prepared a 
Report to the City Council which would have embraced in 
its statements the whole period during which the Works 
were under their charge. All these gentlemen are members 
of this Board ; and on their behalf the statement is made, 
that after giving the subject due consideration, they came to 
the conclusion, that the time had not then arrived for such a 
general statement in relation to the Ifew Bedford Water 
Works, OS it was desirable should be made upon their com- 
pletion. 

In their final Report, dated November 30th, 1869, the 
Commissioners say: — "The near completion of the Water 
Works, together with the fact that the powers and authority, 
which, by the provisions of the Act of the Legislature and 
the Ordinances of the City, they have exercised for the last 
four years, now terminate, render appropriate a full and 
detailed Report of their doings. But the Commissioners 
find it impracticable at the present time to make such a 
Report as the full completion of the work will require, and 
content themselves with the single statement of its condition 
and the exhibit of their expenditures to date ; reserving to 
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a future communication, a more extended and minute aocount 
of the history and progress of the great public interest 
entrusted to their charge. A supplement to ttiis Report, 
after the completion of the Water Works, wUl, in their 
judgment, prove more satisfactory than the imperfect state-, 
ments only, which can now he made ; and such supplement- 
ary Report it is proposed to submit as soon as the same can 
be properly prepared." 

The time having arrived when the "extended and minute 
account of the history and progress of this great public 
interest" contemplated by the Commissioners can be pre- 
pared, it is proposed, instead of the "supplement" proposed 
by them, to include in this Report all that would have been 
included in the general history and det«I of expenditure 
which they had in view, as well as a statement of the opera- 
tions of the year, during which the present Board have had 
the management and responsibility of the enterprise. 

It is believed that this course will be much more satisfac- 
tory to the Council and to the citizens, than one which would 
have separated the Report of the CommisaionerB from that of 
the Water Board, and left them both to some extent imper- 
fect, or rendered necessary an extended and useless repeti- 
tion in this of the contents of the other. 

This Report, then, while it meets the requisitions of the 
Ordinance creating Has Board, and will give in detail under 
the respective heads the expenditures of the year that the 
Works have been in our charge, will also embrace, in point 
of time, the whole period included in the enterprise, and 
^ve such an "account of the history and progress of this 
great public interest" as its magnitude and importance de- 
mands. It is proposd to give in this Report, in connection 
with the description of the Works to be included in the Re- 
port of the Local Engineer and Superintendent, and the 
Report upon the pumping engine, prepared with great care 
by the Commission of Engineers assembled in thla Gty 
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from different parts of the countiy for the special purpose of 
its es;amiaatioD, a descriptioD that will contain all that it 
may be desirable for the Council, the citizens, the engineers 
and mechanics to know of this important undertaking. It 
is now so for completed that a full Keport at this time will 
include the facts necessary to a full understandiog of its 
character and cost. 
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In the brief history which we propose to gire of the New 
Bedford Water Works, we shall confine ourselves mainly to 
the proceedings of the City Conncil, and the operations of 
the Water Commissioners and of the Water Board. 

The first movement iu relation to the Introduction of 
Water into the City was made more than ten years ago. On 
the 8th day of March, 1860, the following order was intro- 
duced into the Common Council by Frederick S. Allen, Esq., 
and passed both branches of the City Giovemment. 

"In CoMMOif ComTc^^ 1 
March 8th, 1860. J 
Ordered, That a Jcnnt Special Coimmttee, oonnstiag of foar pergona &om 
thu Board, with snch as the Ma^or and Aldennen may add, be appointed to 
conader the practicability and expedienc]' of introdacing a permanent 
■npply of fresh 'water iiit« the Citj, and report Bome plan, with the probaUe 
coat of dwiig BO, and that said Committee be allowed ris monthi to report 
thereon." • 

In July of that year the Committee made a Report, in 
which they stated that ihey had visited several localities, but 
were unable, in the absence of any surveys, to make any 
estimate of the cost. By their request an order was passed, 
July 26tb, 1860, authorizing an expenditure of three hun- 
dred doUars "for the purpose of testing the practicability of 
introducing a permanent supply of fresh water." 

On the 2l8t of the following December the Committee 
made their report. 

They state in their Report that "the lamination has been 

loniliMd Df Hewn. Hoot, Lawla and Baynird ou tbt part of tli« 
1, BBd Uxmt*. AUtD, X. Strrj, ADtbaaj and Uunmatt. 
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continued by Measrs. William F. Durfee and George A. 
Briggs, under the direction of Cif>t. CSiarlea H. Bigelow, 
and that the results are given in the report of Capt. Bigelow." 
Upon the recommeiidatiou of the Comnuttee the further 
coDsideratioa of the subject was referred to the next Gty 
Government. 

In hia address to the City Council, January 7th, 1861, 
Isaac C. Taber, Mayor of the City, makes tiie following 
remarks on the subject of the introduction of water. 

" In March laat an order wu adopted, directing an inqnirj to be made 
into the expediency and practicalMlity of introducing into Uie City aa ample 
mppljr d fredi water, together with the probable cost of Buch Worka aa 
wonid meet the reqairemeata of the commniutf. SVom TSriona cantea, the 
Beport was delayed to bo late a daj aa to preclude any ^eaent actios, and 
the subject was deferred to the next City GoTenunent. 

I should not deem it in place here to set forth the many strong arguments 
which might be adduced in &Tor of a lit»ral ontlay in this direction ; bat 
iDTdring aa it does, so much of io^Mirtance in the sanitary, econocnical and 
bnaness inlereaU of the City, I shonld be unwilling to leare tlie subject 
without nrging it strongly upon yoor attention, widi the hope that at an 
early day the subject may be resumed and carried thiongh to a snccestfiil 



In aocordance with this recommendatioD, another Joint 
Special Committee was appointed on the 17th day of tlie 
same month.* 

The Beport of this Committee is dated December 2l8t, 
1861, and on the 4th day of January following, the City 
Council ordered it to be printed. In addition to the main 
Beport, which is signed by Isaac C. Taber, as Chairman, it 
contidns the Eeporta made to the Committee by Capt. 
Oiarles H. Bigelow, Engineer, and George A. Briggs, Esq., 
City Surveyor. Capt. Bigelow's Report is dated December 
12th, 1861, and that of Mr. Bri^a, September 17th. 

We have space for abstracts only of these able documents. 
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The Beport proper states tiiat the Burveys and measaW' ' 
ments of Capt. Bigelow and Mr 'Bngg/i settle the questuHi 
of practicability. 

It gh^es the pre£at«nce to the Aoushnet XUrer as a soorce ef 
simply, and proves ooitdusivdy that from this souroe a safely 
can be obtained, for double ike present population of oar 
CSty, allowiDg for an average daily consumption of two 
harrela for ecK^ person — man, woman and child. It is fur- 
ther shown, that at a small expense, other sdorces of supply 
ate aooessible. 

The question of outlay is fiilly considered, and the expense 
is estimated at about half a million of dollars. 

In the view of the Committee, the introduction of water 
is a "mechanioal necessity." 

The Beport gives prominence to the consideration, tltat 
the business of the City demands this indispensable auxiliary, 

"Lookiiig tU it," M^ tJbft Heport, "nmplf as a mechaaical aiudlurj, jaax 
CoroiniHiee are Mly of ojMuion that tbe introduction of an ampl« aapplj of 
pore water into the Cit; ia an imperative seceeaitf , and one which sboold not 
much longer be delajed. l^ere never was a time when the work coold be 
done at lees expenee, or when labor and capital stood more in need <^ eia- 
plojaient. It is a part of wise stateamaiuihip to hdc at the &tiue, to antin. 
pate its want* and gnard against its caeuaJties. 

Cities, like men, floarish and prosper only \)j their own exertions ; and it 
beeomea thoee, whom the people have placed in power and trust, to be equal 
to the present emergency. We have the honor and interest of the Citj in 
our hands. We know its wutts and necesmties, and can comprehend the 
present crisis in our affairs. ShaU we grasp and control that crins, ton it 
with a steady hand ia onr interests and prosperit)' ? at allow it silentij and 
timidlj to pass by and float.bejond our reach? Shall we legislate oaly for to- 
day, and shrink from locddng the great future in the face ? or shall we, knoiT> 
ing the neceauty and percdvbg &a remedy, foudesdy per&rm onr duty." 

In his Report to the Committee, Capt; Bigelow clearly 
shows that the Acushnet River is the only reliable source of 
supply, and that this supply ia ample. He proceeds to state 
&at the water must be brought into the City tlirough a 
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brick condoit, — tliat it will require to be pumped into a 
reseiToir apon tiio heights, and from thence be distributed 
through the City by means of pipes. 

His estiiDates are tiiose upon which tlie Committee baaed 
the statement of the cost of the operation. Capt. Bigelow 
closes liis Report, which he caHs "prehmin&ry and provis- 
ional," as follows : 

i " I canoot cIoM Oat preliiBinar/, and proviakmal Repcrt, witltovt iraiing 
the opportunitj to allade to the great advaDtages which ■woald accrue to Iba 
City hj obtaining an ample nipply of .pare water. 

FirM, — Its tanilarji condition codd not fail to be greatij benefited in clean- 
iog iti sewen and vaults, and proriding a whoteaome beverige in manj 
places where onlj an impare one can now be obtained ; and this, while nuB- 
iitering to the cleaniine« of the pec^le, and, aa aH eiperience showi aa • 
neceasary result, a moat effective instrument of advancing tlieir morals. 

SecoTid, — The oomfbrt and welfare of the inhaUlants would be rastlf pro- 
m6ted, pricalely, hj proriding a constant supply of this necessarj element 
within their bonset, obtdned without labor and at a triflioK annual charge, 
which would doabtless be found, in the long mn, to be &r less than the expenso 
(rf* the present clnm^ and laborious contrirancea for raking it from veils. 

The pvUic welfare would be promoted bj open h^rdrante and fonntaiu, 
ornamenting and cleansing the streets, allaying the dust, &c., &c. 

Third, — The ship^ng could be etxAy and abundantlj nipplied. 

Fourrt, — The security of property would be greally increased, and ths 
cost of insurance lessened, by providing a constant, self«cting preveotitm 
i^nal fires and conflagrations. 

Fifth, — The greatest and most important advant^^ of all would conNst in 
obtaining an ample supply for mechanical uses in all parts of the City. 

Hardlj a city in Maasachuaetts, or any wbere else, is so poorly provided 
for in this respect as New Bedford. In the whole southern part <^ our City, 
sufficient water cannot be obtained in one locality for supplying a ateam en- 
gine of any considerable aize, and in the northern part, Uie natural supply 
may now be conaidered as veil nigh exhausted. 

This difficulty meets any enterprise requiring steam power for its accom- 
pliahment upon the thresbold ; and in part has been and will be an inauib 
monntable one, except by means of a public aqueduct. 

Of course this conndera^on virtually effects the interest of tins place in ita 
mechanical and manufacturing proepecla ; and all attempts most fiul to sub- 
Btitnte such occupations and interests for the single one, which has so long and 
M pre^erously engaged the attendon oS the people here, but whicb has now 
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N oudnoDsly dinuniBhed, anlen with a strong and nnfliDdiing pabGc s[urit, 
tibe C^t; wQ] fint provide the esential pre-reqnuite of an abondant, oami- 
present anpply of pure water."' 

Hie Keport of the City Smreyor is mainly deroted to the 
snbject of the supply of water. This ie proved to be ample. 
The details of sundry observations are given, and it is con- 
clusively shown that a daily supply from the Acushnet of 
too milUma eight hundred and six thousand and thirti/-nine 
gattona could be relied upon. This would give sixty gallona 
each to forty-seven thousand six hundred and seventy-three 
iohabitanta. 

The Report of a sub-Committee of the Joint Special Com- 
mittee accompanied the Report. It takes the estimates of 
Capt. Bigelow as a basis of calculation, and goes somewhat 
inte detail as to the cost of the distribution of the water. 

These estimates are now of but little interest or valu^. 
Circumstances were bo greatly changed before they could be 
brought to the test of actual working, that tiiey possessed 
but little utility when the City was prepared to engage in the 
operation. It waa supposed by them that it would require 
seventeen and a half miles of pipe to meet the wants of the 
Inhabitanta. 

In his address of January 6th, 1862, Mayor Taber again 
introduces the subject to the attention of the Council. The 
Reports, abstracte of which we have introduced above, had 
been made, and the subjbct had now assumed an aspect that 
gave confidence in tlie movement. 

<*The subject," ixjt ISsyx Taber, "of the introdnctioo of aa ample mpplf 
of fresh watw baa lor two yean pait engaged the attention of the City 
Countnl; aod frcm the seTeral Coomuttees, to wbom the iabject hu been re- 
feired, bu receiTed the attention vhicb itg importance demands. 

The Committee of last year, thongh nearly ananimaaa in favor of aome 
immediate action in the matter, did not deem it expedient to urga it at tbe 
present tome. 

•Cut.CtHU'lM 
wken he ptiionni 
upon Clark't Poii 
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"The able Beporta of Capt. Charlu B. Bigebw, and of Ur. Georf^ A. 
Briggs, tha City Survejor, show its entire practicalnlity, and the poseilnlitf of 
procaring and bringing into the City, at a compsniirely imall expense, all 
that the City will probably require for many yean to come. 

Sfaonid the project at lofne fntnre time be carried inUt effect, it will an- 
donbtedly call for an apparently large espendilnre ; bat in the detuli, which 
will hfi shortly laid before ^n, it wiQ be ebown that the futoie prosperity of 
the City will be mainly dependent upon the execution of tbe work, and that 
the money to expended would be returned to ub many fold, in tbe .encourage* 
ment of individual enterpiise, the increased emptoyment of labor, and tfae 
adriuiced value of real estate ; to say nothing of the general sanitary and 
economical effects of an abaodant supply of good water. 

Tbe Ccanmittee of the Ia<t City Government, to whom the whole matter 
was referred, woold have nrged earlier action in tbe matter, but in tbe pres- 
ent distracted condidon d our country, and the constantly repeiited calls 
upon our City for relief^ and the comparatively large outlay by the City for 
the encouragement of enlistments and the defense of onr harbor, induced 
tbem to delay the recommendation of on undertaking, the importance of 
which they fiilly uitderstood and appreciated." 

Notwithstanding the argument and recommendatioii for 
delay, intimated in tbe Keport and fully expressed in tbe 
Mayor's address, tbe subject was immediately brought up in 
the Council and another Committee appointed. On tbe 30th 
day of January, the UHual order was passed and the Com- 
mittee designated. • 

On tbe same day an order passed tbe Council authorizing 
the Mayor to petition the General Court for authority to in- 
troduce water into the City from tlje Acushnet River, "or 
from such source as tbe Council may deem expedient." 

It does not appear that anything was done to further the 
movement during the year 1862. 

On the 5th day of January, 1863, Geoi^ Howland, 
Junior,t Mayor of tbe City, in his inaugural address thus 
directs attention to tbe subject : 

•The Haror, Aldermen Lidd mnd Kevuard, mnd Heairi. Georjte Howlaad, Junior, 
Edward T. tiixr, Brownell, and CbwJat H. Peine, Junior. 

t HayoT Taber died on the 2Mh of Septei»1>er, Ififfl, and Georn Howland, Janjor, 
wM oboien bv tbe Citf Connoll to flU tho Tiwuic)-. At (he next eleoUoa be wu OhOHU 

to tbst offiM for th* i«ar ISeS. 
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" The subject of mpplying the Cilj vilh fresh water hiks been agitated to wme 
extent, both in and out of the City Council, for tbe past two or three jean. 

A Report of tbe Committee having the matter in charge, was made to die 
Council of the year I8G1, giving a somewliat detailed statement of the po8N< 
ble snpplj ot water within our reach, and also some estimates of tbe probable 
coat of the undertaking. The subject has been allowed to remfun quiet so 
for as anj action of the City Government has been concerned, from that 
time until a very recent period, when a petition to the Legislature was pub- 
lished, in accordance with a requisition of law, giving notice that application 
might be made to that body at its next session, for authority to introduce 
pure soft water into the City, with the necessary adjuncts. 

There the matter rests; and it will devolre upon you, gentlemen, to de- 
termine wbelHer the proposed authority shall be asked or not, whether the 
matter shall go on, or remain, as now, at rest. 

There are among our citizens, many who place a high value upon th« 
measure, while others do not regard it in so important a light 

For my own part, on the basis as laid down by the Report alluded to, I am 
free to say, that I do not think the time has fully arrived for such an outlay, 
upon an issue about which there is so much doubt. 

Were we not already supplied, so far as sanitary or culinary purposes are 
concerned, with as good and as pure water as any community can require, 
the subject would present itself to my mind in a very different aspect 

Who among us, fer his own personal or domestic nse, would, if water were 
distributed through our streets, introduce it into his private premises? proba- 
probably very few if any ; the only purposes for which we want it then, as it 
seems to me, is for manufactories and the extinguishment of fires. ■ 

This brings us to the question, will the introduction of fresh water for the 
purpose of manufacturing, induce our capitalists to embark in a new, and 
until experience is gained, ao unknown tnmness ? or are we to look fbr capi- 
tal from abroad to come in and establish new branches of industry among us? 

What assurance have we that either of these results will be attained, if tbe 
plan contemplated, and perhaps necessary to such enterprise, is consum- 
mated? 

In short, gentlemen, are we prepared to go forward in the movement, 
from what data we have in our possession? If we are, let us proceed; if not, 
let us investigate ; and, if upon investigation, any other or better course sug- 
gests itself for our consideration, let us give the matter that careful consider- 
ation which its importance demands. 

I will venture to propose, that should the Conncil determine to go forward 
and obtain the legislative authority before attended to, the grant should con* 
tain a proviso that the whole subject shall be referred to the voter* of onr 
CSty for their acceptance or otherwise." 
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Thia somewhat discoura^Dg riew of the subject on the 
part of Mayor How-land, did not dampen the ardor of those 
who hod most zealously interested themselves in the subject. 

On the 15th of the month, an order was adopted by the 
Board of Aldermen and concurred in by the Common Coun- 
cil, providing for the appointment of another joint Commit- 
tee to make surveys and estimates, to enquire into the "feasi- 
bility and cost" of the operation; and to obtain from the 
General Court the necessary authority. An appropriation 
of three hundred dollars was placed at the disposal of the 
Committee.* 

The Committee promptly and vigorously commenced the 
work assigned them. Their Report bears date December 
29th, 1863. 

The professional abilities of Professor George I. Chase, 
and of Mr. George A. Briggs, the City Surveyor, were en- 
gaged in the enquiry which was instituted by the Committee. 

Professor Chase's Report, which is dated November 20th, 
1863, contains clear and exhaustive statements upon the 
several points to which his attention was directed. 

He examines the valley of the Acushnet and finds it "ad- 
mirably fitted for gathering and storing supplies of water," 

He makes an analysis of the water of the Acushnet and 
declares it to be of "remarkable purity." 

In coQcluMOD he says : " If the etoring and distributing reserroini be prop- 
erly prepared,! am inclined to think that no filtering apparatus or arrange- 
meats will be required. The water is gathered from eo gentle slopes and 
home so short a distance, that few earthy particles find their way into il. 
Samples of water taken for analy^a, are usually passed through a filter to sep- 
arate the suipeoded matter. Those from the Acnshnet were so clear I did 
not deem this necessary. The very small amount ot impurity given above, 
includes all the Ibrcign substances contained io the water, whether suspended 
or dissolved. 

Permit me in conclusion, gentlemen, to congratulate you on having at so 
easy command an ample supply of pure, fresh water. The advantages at- 

if the CoBuncn 
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tending its introduction to jonr City wUI be raried *nd importuit. It iriU 
add not a litlle to (he general health and comfort of the citizens. Entering 
everj house, and, if desired, every part <rf the hoose, it will furniih unnum- 
hered domestic conTeniencea, and redace materiallj the amount of service 
Kquired. It will give a new impalse to yonr maaofactnring interests hj 
affording a needed facility for their extension and growth, lu effecting this, 
ita quality will bo hardly less influential than it« quantity. Water from any 
of the limited sources now avulable, would cause in ixo month a thicker in- 
cmatation on the bailer of the ateam engine than that frMU the Acuahnet in 
six months. These incrustations do B double injury. Id the first place, if 
preventing the water from coming into direct contact with die bottom of th« 
bcaler, they cause the iron to burn out rapidly. In the second place, &om 
their imperfect conductinj^ power, they obstruct the passage of the heat into 
the water and thug occasion a Ion of fneL Both of these evils will be sub- 
stantially avoided by the use of the water of the Acushnet. 

The introduction cf this water would also favor the establishment of the 
more delicate manufacturing operations, — such as bleaching, dyeing and calico 
printing,— in the conduct of which pure water is an essential requiate. In 
these various ways I cannot doubt that the important public improvement 
proposed, if carried out by a corresponding enlightened public spirit, will 
ooDtribute not a little to (he growth of your beautiful City, and that the coat 
of the undertaking, although necessarily large, iriU be far more than ro- 
turned to yon in an increased material prosperity. 

Bbown University, Not. 20tb, 1863." 

The Act for supplying the City of New Bedford with pure 
water, which makes a part of the Report, was passed April 
18th, 1863. It is in the usual form of such enactments. 
It provides for the choice of Commissioners ; gives power to 
take land, water and water-rights for the purposes of the 
Works ; for the purpose of defraying the cost, authorizes the 
issue of "Water Bonds of the City of Wew Bedford" to an 
amount not exceeding ^ve hundred thousand dollars ; pro- 
vides for the passage of all such hy-laws and ordinances as 
may be deemed necessary; gives authority for the City 
Council to "organize a department with full powers for the 
management of the Works and the distrihution of the water ; 
and makes it the duty of the Council, "Jrom time to time, to 
regulate theprice or rent for the use of the loater, vfith a view 
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to (he paym^U fi-om the net irumme and receipts, not ovdy of 
the semi-annucU iiUerest, but ultimately of t^e jpHncipal of (he 
debt 80 contracted." 

The R^ort of tlie City Surveyor, G«orge A. Briggs, 
bears date 3d mo. 11th, 1861. It was not included iu the 
Eeport of the "Water Committee when that was presented at 
the c^ose of t^e year 1863, but made a part of it when 
printed. 

The SuTFeyor enters at length into the seyeral important 
subjects connected with the undertaking. In relation to the 
supply he says : 

"It IB prqxMed to raise the water in tbe storing reservoir about ftR> feet above 
tlie present height of t^e water in Ansel White's Pond, or to forty feet above 
ordinaiy high Ude at New Bedford. B^ so dcnng about Htfee hundred EM;res 
of land would be flowed to an average depth of about three and a quarter 
feet, making the storage capacity <^ the reservwr eqnal to 315,498,000 gal- 
lotu wine measure ; and should the vegetable deposit be removed as proposed, 
the capacity of the reservoir will be increased to 400,000,000 galloni; a 
qnuitity sufficient to last a citj of G0,000 inhabitants, one hundred and 
thirtg-tiree days, albwing eixti/ galloos per day to each inhabitant, with no 
supply running into the reservinr during that time. Now if the minimum 
supply should be reduced as low as 2,600,000 gallons per day, (which frtmi 
all the facta I have been able to collect, I hardly think possible,) it would take 
teven htndred and nmety-nine day» to reduce the storage to the daily mini, 
mom BuppI;." 

From a statement, showing the comparatire purity of 
water supplied or proposed for supplying various cities, it 
was ehown that upon a list of f)rty-one, in which ia set forUi 
iiie "solid residue pw gallon in grains" in the water, the 
water of the Aeushnet stands fourth ; having but one aitd 
three-quarters grains to the gallon. This solid residue 
ranges from 1.06 to 27.20 grains per gallon. Spot Pond 
being the minimum, and the Thames water, supplied by the 
Chelsea Company of Loudon, the maximum. 

A large part of the Eeport of the City Surveyor ia de- 
voted to estimates which now are of little interest and of but 
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little practical value. They are based upon the proposition 
to bring the water into the City by gravity only, leaving out 
any calculation for pumping, and distribution throughout the 
Qty. 
With regard to this subject the Surveyor says : 

"In most of the cities where water is artifiinally sapplied it ia done by 
pumping. Cities supplied by gravitation are the enception. The relatire 
merits would be determJaed bj the shorter lioe more than compensating for 
the extra expense of pnmping. It would be desirable to have a supply of 
water near the City and at an elevation so high that it coald be distribated 
throughout the City by gravitation. As no sacb body exists in this Ttcimty, 
which can bo made available at an elevation high enout;h for our purpose, 
enterprise and perseverance must supply the deficiency, bearing in mind that 
it is not the communides most favored by nature which rise the highest in tbs 
scale ^ civilizadon." 

The work had now so far progressed, that there seemed 
but httle doubt of its final accomplishment. This view of it 
is taken by Mayor Rowland, who, in hie opening communi- 
cation to the City Council of January 4th, 1864, thus again 
alludes to the enterprise : 

"The subject in the nunds of file people, next perhaps in importance to that 
of the war, is the introduction into the City of a supply of pure water. 

The Report of Professor Chase, who was employed to examine the line of the 
stream which it is proposed to use, and to analyze the water, is full and definite ; 
and so far as it relates to the character of the water and tlie formation of the 
valley for the purposes contemplated, must be satisfactory to alL The facility 
for storing a large supply of water,' and the character ot the ground upon 
which it is to be stored, are all that can be desired. All the natural features 
of the undertaking are in our favor ; and it seems almost as if nature bad 
anticipated the wants of man in the formation of the valley of the Acushnet 
for the purpose now under consideration. 

The important question then for os to consider, is the feasibility and expe- 
diency of aTailing ourselves of Oie advantages. This opens the whole sub- 
ject. Many of our citizens are in favor of a vigorous prosecution of IM 
work, while some express doubts of the successfi)! operation of the enterprise, 
and others are decidedly adverse to the movement. 

The substance of the Report of Professor Chase has been made pntdio 
tkrongli the daily jounuds; and the survey and estimates which are now in 

i 
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oosrae of protecution will, it u hoped wid bdinveQ, be completed BofficioDtlf 

e»i4y to allow the City Council to lay the eulgect before the people w fally 
&n<l so clearly, that they will be' enabled to comprehend it in aU ita bearing*; 
and when the time for their ducision shall arrive, they will be prepared to 
render a verdict both sound and aatJafactory. 

If the measure commends itself to the favorable con'sid««tion of the cili- 
zeni, ^d they so express themselves through (hat most potential instrmneD- 
taStj, ttte ballo^bos, the City Council will probably connder themselvea 
aothorized to enter opon the prosecutioa of the work as soon as practicable. 
I bold myself, in my official position, ready at all times to promote and cany 
forward the wishes of the people, in this or in any other great measm« hav- 
ing for its ol^ect the public good." 

Following this communication, on the 11th of January, 
tiffi usual Joint CMiimittee* was appointed. The order au- 
thorizes all needful expenditui-es. On the llth of February, 
another order provides for the printing of one thoosand 
copies of tho Report of the Committee of the former year, 
including Professor Chase's Report and that of the City Sui^ 
veyor. The rote of the inhabitants upon the acceptance of 
the Act of the General Court waa taken April 14th, 1864. 
There were thirteen hundred and seventy-five votes cast, of 
which seven hundred and eighty-one were in favor of and 
Jive hundred and ninety-four opposed to the undertaking. 

The work was now in the hands of the Coancil, but there 
was little progress made during the year 1864. A map of 
IJie proposed New Bedford Water Works, prepared by 
George A. Briggs, City Surveyor, under the direction of 
the Joint Committee, was published wiUi the Report of the 
Committee of 1863. It bears the names of the Committee 
of 1864. 

We find no Report from that Committee. 

At the opening of the year 1865, the subject was agfun 
presented to the City Council. Mayor Rowland thus briefly 
alludes to it in his address to the Council, January 2d, 1865 : 
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"In April of lut jesr, u roa all recollect, the "Act for wppIyiDg the CStj 
(rf New Bedford with pure water" wai aocepted by our citiiens, bj a Tote of 
781 yeaa to 594 naya. The Act is therefore within the control of the Citj-, 
to becarriedintoeffect at such time aa the City CoaDcil nay deteraUDe." 

No Committee waa theo appointed. 

In April of 1865 the City Council made a visit to the line 
of the proposed Water Works ; and on the 20tii of July fol- 
lowing, an order was adopted which led to important results. 
By it a Joint Committee* was appointed "to make full en- 
quiry as to the best source from which a sufficient supply of 
pure water can be obtained for the use of the City, the most 
feasible method of introducing the same, and the estimated 
cost of such introduction ; and report the result of their in- 
vestigations and enquiries to the Council at their earliest 
convenience." 

In October an order passed the Council instructing the 
Committee to report in print, and on the 23d day of the fol- 
lowing month the Report was presented. 

The Report raade by the Committee appointed July 20th, 
1865, "to make full enquiry as to the best soivce &om which 
a sufficient supply of pure water can be obtained for the iise 
of the City, the most feasible method of introducing tiie 
same, and the estimated cost of such introduction," embraces 
the whole subject. 

It includes the Report of t^e Committee ; the Analysis of 
Samples of Water by Prof. G. I. Chase j and the Report 
made to the Water Committee by William J. McAlpioe. 

On the question of purity the Committee say : 

"In the early wttlement <rf' oar City tbe water was nndonbtcdlf good, pure, 
or nearly ao ; and it is asked why is it not now ? The aoawer b obnom and 
conclusive. In cities the quality of water deteriorates irom the simple foot, 
tliat with an increase of population, come of necessity a multiplicity of link- 
JrtiinH, cesa-pools, privies, decaying vegctablea and other filth, which is daily 
emptied into the streets and yards. With this lai^ amount of fil& and de- 

•ConmlUM, Mc^rt. Ladd, KddwIm, BowUnd, QlSbrd, Kemjiton, HMom)Mt, Chk- 
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cajriDg m&tter, the water, as it nuu oa the nuftce, or percolate* through the 
earth, u brought in contact before it reaches cur welli ; and abeortuDg there* 
by TarioQS and poisonoua qaaliUea, it becomes unfit and uniafe to driok or to 
use for domestic parpo!>es. Thus fouled and poisoned, who can doubt that it 
engenden disease, and impurs, more or les, the health and vigor of all who 
nse it? 

The wat«r la most of our wells is hard, as will be seen h; an analysts of 
Prof. Chase, or at least hard in compariaon with (he water of Ansel White's 
Food, which has .SIS degrees of hardness, while the water from Mufor How- 
land's well has S.999 degrees of hardneBg. The water in his wellis probablj 
softer than it will average in the soBthcm half (^ the City, and about a gen- 
era 1 average." 

The Committee proceed to consider the question of "sap- 
ply," "economy," and "source." 

The Committee conclude by directing attention to the able 
Keport of William J. McAlpine. They say : 

"To aid in the iuTestigatJon, your Comnrittee were fintanate in secarlog 

the services of William J. McAlpine, Esq., an eminent civil engineer. Mr. 
UcAlpine haa bad twenty years' experience in hydraulic engineering, hal 
nude that aubject a specialty, and brings to the investigation a reputadan, 
expenence, judgment, and ability equalled by few, and surpassed by none. 
His opinions and estimates may be relied upon with implicit conGdence. 

In presendng Mr. McAlpine's Report, we ask for it a careful perusal and 
candid coosideradon. It is full, ample, complete. ■ II discusses, with marked 
alulity, the whole queetion of ' water supply ;* gives with clearness and force, 
the arguments for and agwnst the several plans which have been presented, 
and the reasons which induced him, as he does, to ' recommend for adopdoa 
the Acushnet plan, substantially as it was submitted by Mr. Briggs.' In this 
ctmclumou your Committee cordially agree." 

Professor Chase devotes the larger part of his Report to s 
statement in relation to the quality of the water from sources 
which may be availed of should the supply from Qie Acush- 
net prove insufficient. He says : 

"Yon have reastxi to deem yourselves fortunate in being able to add to tbs 
•apply of water from the Acushnet, should that prove insufficient, from other 
nughboripg sonrces of so great purity. Ton will, of course, first draw upon 
Little Quieticas, then upon Snippatuit, and lastly, and only in case of necea- 
nty, opon Turner's Pood. It aSwdt me plsanire to learn that your Ci^ bu 
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taken the preparatoiy atepsfor canTing ont an improvement, which will not 
only tend to promote the he&lth and comfort of everj citizen, bnt rnmish an 
essentia] reqnidte of an enlai^d material proaperitj." 

The Report of Mr. McAlpiae is so full and ao extended, 
that it will be almost impossible to give even a satiefactory 
synopsis of ^he many parts into which it is divided. He ex- 
amines the subject Tinder the following beads : 

1. Quality of the Water. 

3. Common Wella. 
9. Artesian Wells. 

4. Advantages. 
6. Objections. 

6. Quantity Required. 
T. Storage. 

8. Description of the Plans — 

1. Harbor Dyke. 

2. Aciuhnet. 
The Coaduit. 
Iteceiving Reaervoin. 
Modification of the AoasQnet PIbd 

S. Long Pond. 

. 4. Turner's Mills. 

5. Smith Milla. 

9. DistributiiMi. 

10. Estimates of Cost 

This Report covers sixty-five pages of the printed Report 
of the Committee ; and under each of the beads into wbicji 
it is divided, examines with a cleamesB and fullness which 
can only be obtained by long experience and a profound and 
comprehensive knowledge of the subject, the different ques- 
tions connected with the important public improvement then 
in contemplation. We have only space to present a few of 
tiie remarks bearing upon the general subject, which are 
contained in this- able RepM*t. 

"The well water in thist as in all other citilB, wHl show great impurities, 
while those of the wells, springs, and streams ontude (rf* the City, where the 
atmo^here b pore, and where the soil is remarkaUy free from injnrioos «olu- 
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ble flubstances, (and lurini; been washed for ages m now a grand filterer,) 
dionld show, as they do hj Professor Chase's snalysia, great purity. 

The water required for domeatic uses should possess the fbllowiDg char- 
sctemtics to the greatest extent, viz. : toftntss, limpidity, equobU Umperalvre, 
■panty and abundance, and convenient distribatioa." 

Of wells he tlms speaks : 

■'Wells witbm the City, would of counse be more seriooslf injured by the 
garbage found almost eveFjwhere on tbe rear grounds of manj of the houses, 
which is taken np in BoluCion by the water flawing into the wells. Those 
waters also come in contact with the fiscal matter of privies, and stables, and 
disK^ve Uid absorb them, sometimes to such an extent aa to injure the health 
of the persons using tbetn. Theie contaminationB are not the less real be- 
cause they are not iisuallj observed. The gases of this dissolving matter tre- 
quaatly give sparkling life to the water, and a smaH mistnre of the earthy 
salts imparts a Savor, and with the temperature lowered hy ice, induces per- 
sons to express a preference for aueh mixlurea, over pore, bat leas palatable 

Under the head of "adTantageB" we find the following re- 
marks : 

"With an abundant supply of pare water, distributed tbroughoat the City, 
ea«ly accessible at all times, cleanly habits are promoted and encoaraged 
amoDg all classes, but especially among the poor; disease is lessened, and in 
oongequence more labor is given to increase the substantial wealth of the 
place. With pure water, always at hand, the craving for ardent spirits is 
lessened, and with it the dimiuution of the crimes and follies which follow 
in the train of disaipation." 

In considering some of the objections urged agaJnat the 
proposed undertaking, he remarks as follows : 

"It Piay be said in general terms, that the present exanunation demon- 
strates beyond all reasonable doubt, that an ample supply of pure and wbde- 
some water can be procnred and distributed to nearly every dwelling for 
domestic and manu&cturing purposes, and for the shipping for the present 
and future requirements of the City, at a reasonaUe outlay, and that the 
revenue will rqtay the coat of maintenance, aai contribute so far towards 
the interest on the cost, as not seriously to encumber or tax property, and 
that instead of keeping away settlers and business, the introducdon of water 
apon this plan WlU bring neY citizens and encourage additional mann&o- 
tories, and thereby add to the wedth and lessen the taxes on the present 
property." 
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It has beeo aasamed for ibe baoE of the pUns and estimates herewith lab- 
nutted, a, present supply of two mUHom of gallons daily, and a probable fators 
demand for IhreemUlioni, say witliin ten years. 

The Storing Heservoir, formed by the dam across the creek on Wilson's 
Farm, -will cover Viree hundred acres, and will contain three hundred millions 
of gallons, when the surface of the water is at a level of forty feet abovs 
tide. 

Of late yean the smaller cides hav* used cement pipes almost exolasivelf , 
and the experience of many years demonstrates their dm'ability. 

Cast iron pipes are liable tocorro^on, and in some cases have. been seri- 
Oosly obstructed thereby. The cement lined pipes are free from this diffi- 
oalty, and they certainly will maintain the wBt«r,in a more pnre slate tJian 
-iron pipes. 

1 have no hesitation, therefore, in recommMiding their use for all except 
the pumping and large distributiag mains. 

Carefully considering all the circumstances of the case, I recommend for 
adoption the Acushnet plan, sufastant^dly as it was submitted by Hi. Briggs, 
aod aa herein presented." 

The Report of a miaority of the Joint Special Committee 
on Water was presented at the st^ne time, and printed. 

This Report gives great credit to Mr. McAlpine for the 
able manner in which he had investigated the subject, and 
gives full credence to his statements and conclusions. 

It approves of aU that part of the proposed undertaking 
that sets forth the Acushnet as the proper source of supply, 
and the plan of bringing the water by a brick conduit to the 
receiving reservoir near the railroad crossiug. 

This is called by Mr. McAlpine, and in the minority Re- 
port, the "modified" Acushnet plan. The Report concludes 
as follows : 

"We believe that by t^is plan all the advantages wiU be obtained for the 
encouragement of all manufactures requiring the use of steam power, which 
is the great object of its introduction at this time, and by it we shall avoid 
the great additional expense of its general distribution by reservoir on the 
heights, pumping engines, pipes, &c. We do not believe the lime has arrived 
for this great additional outlay, but at some fnture time, if the wants of the 
City require it, the water can be generally introduced withont any disadvan- 
tage to the plan we recommend, as is shown by Mr. UcAlpine's Beport." 
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This "modified plan," by which it waa proposed to bring 
the water into the reservoir near the railroad crossing, from 
whence it was to be led into the City by one main pipe, on 
as high a grade as it would naturally flow, was adopted by 
the Council. 

Five hundred copies of the Report of the minority were 
printed by order of the Council. 

On the day that the Report of the Committee was pre- 
sented, an ordinance was introduced "to regulate the pro- 
ceedings of the commission for supplying the City of New 
Bedford with pure water," and, on the 30th day of Novem- 
ber, 1865, it was passed to be ordained. 

This ordinance was drawn with much care, and fully met 
the exigency which rendered necessary its passage. 

The Act of the General Court provided for the appoint- 
ment of three Commissioners ; and ihe ordinance declares 
that they shall be called the "New Bedford Water Com- 
missioners," and shall be collectively entitled to a salary of 
fifteen hundred dollars. 

The Ordinance points out certain methods of proceeding, 
when the Commissioners are called upon to exercise the 
powers conferred hj the Act of the Legislature ; provides 
for estimates to be made by them, for the information of the 
Council ; directs that monthly reports shall be made of the 
proceedings of the Commissioners ; and points out the method 
to be pureued, in drawing funds from the Treasury for the 
purposes of the Works. 

Immediately after tlte passage of the Ordinance the Coun- 
cil, in convention, made choice of the Commissioners. 

William W. Crapo, Warren Ladd and David B. Kemp- 
ton were chosen. 

The Commissioners being chosen, and the labor and 
responsibility devolving on them, it will be m^nly from 
their records, and from the monthly reports presented by 
them to the Standing Committee of the City Council, that 
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Uie future progress of the nadertakitig ib to be ascertained. 

The Board of CommisBioDers was organized on the 13th 
day of December, 1865. William W. Crapo waa chosen 
Chairman ; James B. Congdon was appointed Clerk of tiie 
Commission. 

On the 14th, an appropriation of one hundred thousand 
dollars was made, for the purpose of carrying into effect ttie 
orders of the Council. As it was understood that the funds 
for this operation were to be obtsined by the issue of Water 
Bonds, the necessary instructions were given to the Com- 
mittee on Finance, that the Bonds might be prepared imd 
disposed' of to meet the calls of the Commissioners. 

Mayor John H. Perry, in his address to the Council, 
January 1st, 1866, thus briefly alludes to the introduction of 
water: 

"The introduction of an ample supply of pure water hu lor a long tima 
occupied the public mind. 

It is a matLer that has a moat important bearing on the future of our Citj. 
Afler Terj i:areful surveys hy various Committees, aided by the best skill and 
experience in the country, it vaa ordered by the last City Council that a 
sufficient supply be brought in for manufacturing purposes. Gentlemen of 
well known ability and integrity were appointed Commiseioners, to cause the 
work to be constructed. I trust they will receive your aid and support in ila 
commencement and speedy construction. The question being thus far diit- 
posed of, it becomes your duty as nell as privilege, to offer any inducement 
inviting skill and capital to locate here with us. Its further introdnctiou and 
general distribution will be a subject for future consideration ." 

In accordance with a provision of the Ordinance "to regu- 
late the proceedings of the Water Commissioners," on the 
Ist day of January, 1866, a Joint Special Committee oh 
Water was appointed, consisting of two members of the 
Board of Aldermen and three of the Common Council.* 

The great undertaking may now be considered as fiiirly 
conunenced. A plan had been adopted, much more limited 

•Glffbrd ind Klngmu of ttic Aldermen, nd FienM, UaaomtKr wd Eaowlu of tbi 
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to be sore Ib its diaraoter, tkuL the more ardtot frieodB of 
the movement had hoped for ; the work had been placed ia 
tiie hands of three Commissioners, all of whom were pre- 
pared to devote the best energies of their minds to its per- 
formance ; the representativee of the people had provided the 
means ; and the State and Municipal authorities had, by law 
and ordinance, ccmferred upon tiie persons chosen for its 
management, all the authority necessary for their operations. 
1866, January 30th, the Water Commissioners made their 
first monthly Keport to the Standing Committee of the City 
Coouoil on Water. As the Report is an important one, and 
shows the character of the Reports made by the Commission- 
ers eveiy month to the end of their four years' service, we 
001^ k in fiill. 



" Tbe Board of Water Commissioner hu been organized hj the appoint- 
ment of William W. Crapo as Chairman. James B. Congdon hu been ap 
pdnted as Glerk. 

Mr. George A, BriggH, the City SorTeyor, whose serrices fiwm time to 
time nnce tbe year 1861, hare been employed in the work of surreys and in 
prdiminary investigatioiiB, has been ^pointed Chief Engineer. 

William J. McAlpine, Esq., has been designated as Consulting Engineer. 

The mill property of Ansel White in Aeoshnet, embracing mill buildings, 
lands, dam, flowage rights and land under the pond, exclusiTe of machinery 
and fixtures in said mill, has been purchased, and a conveyance n^e to tho 
City. The conuderation p^d for the above property wag 96,600: 

The mill property of Sylvanus- Thomas, known as tbe " Wbelden miQ priri- 
lege," has been bargained for at a price regarded by yonr Commis^oners as- 
reasonable, and a deed of the same will soonbe delivered to the City. 

Arrangements tiave been made for the surrey of the lands to be flowed by 
Ae raising of the dam, and immediate steps-will be taken to procure the title' 
to tbe same. 

Akhough at this early date your Board cannot make any Report of ex- 
tended operatioDS, or actual resnlls, yet the time unce their apptnntment has 
been diligently occupied in a careful preparation for tbe duties as^ned them, 
in making inves^aUons and gaining information, valuable and important in 
tbe prosecntioa of tbe wofk. 
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Realiiing the respondbSities attaching to tben, and aetuoblo ti the magni- 
tode of the proposed operatioa, joat CommisdoDen have deemed it wiM 
and prudent to derotfl suffitnent time at the ootMt ibr a thonni^ esanuna- 
tion d the work entrasled to them. 

While it is, and ha« been from tLe beginning, the fixed pnrpOM of the 
ComroiBnonen, to adhere in the coDBtrootioD of the Works, to the plan ap- 
proved hy the City Government in the adoption of what ia called the "IGnop- 
ity Report," yet thej consider it among their duties to Raggett to llie Ci<g> 
Coancil, Eoch improvementa, and recommend such changes in eaid plan, ai, ia 
th^ opinion, will increase the efficiency, add to the permanency and leKeu 
the present and future cost of the Wt^ks. Believing that the citiiena will 
>«xpect of them more than a mere saperintendence of the mechanical execu- 
tion of a fixed plan, they have entered into a carefiil study and consldenititm 
of the whole subject, have personally consulted with men of practical and 
•cienti&c experience, and have exanuned w<»ks of nmilar congtmctiqn. 

Ah the result of ihia investigation, yoiD" Commiaaioners are unanimously of 
'the opinion, that an alteration in the plan of constraction is desirable and ex- 
pedient, and will result in great economy and efficiency. 

This alteration consists in the construction, at the oatMt, of the "Wilson 
Dam," and without the delay contemplated by said Minority Beport, and in the 
omisooD fi & large amount of the propoeed dredging and excavation of the 
bottom of the Storing Reservoir. 

The advantages of this alteration in the plan of the work are : 

1 . An increased supply - of the water. 

Ihe storing capacity of t^e reservoir will be lai^ly increased, and an ex- 
hanstless supply for the present and future thereby secured, beyond the fears 
t^ the most doattiog. 

Tour Commissioners do not press the alteration upon the ground of npply, 
for in their judgment sufficient water fbr the present wants can be obtained 
at Ansel White's Fond, but mention the fact Of increased supply as one of the 
results to be obtained by the erection of the dam at Wilson's, and which in 
view of the permanency and future efficiency of the work would seem desir; 
«ble. 

2. An improved quality of water. 

The dun at Wilson's will fiimish a reservoir of twenty f^t in depth at its 
outlet, while that at Ansel White's will fumiA a depth of only about ten feet 
Experience has demonstrated the fact, that the greater the depth of the water 
in the reservoir, the less the impurity of the water by its contact with min- 
eral substances and vegetable 'decompojiitioD. Tfae heats of summer acting 
upon a shallow pond, produce vegetable growth and decay which render the 
water aiore or less impure. This vegetable growth and decsiy is diminished 
■and ultimately ceases under a greater depth of flotrage. Hsnce the concht* 
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ftOD, all other things being equal, that the greater the depth of tlie reservur 
the greater the parity of the water. 

In addition to this, experimenta show that the qoalitr oi water in a reser- 
voir differ* at different depths, that Bometiiue« the purer water is at the top, 
■ometiEDes midwaj, and at other times near the bottom. The natural causes 
prodncing this need not here be discussed ; bat the fact is of importance, iam- 
nrach as with an increased depth of water at Che gate-house and well ctm- 
nacted with die dam, the greater the bcilitj for drawing our supply from tbe 
purer strata of water. 

S. An economj in the coat of conetraction. 

Your CommisnonerB nnderstand that the modified plan of taking Oie wal«r 
from Ansel White's Fond, instead of at Wilson's, was adopted, in a belief, that 
a much less expenditure of moae; would become necessarj. But even tliii 
plan contemplated at some future time, the constmction of tbe Wilson , Dam, 
and thq large expenditures snppoaed to be necessaritf connected widi the 
dowage of a new reservnr. 

The large item of expense, the more embaraseing on account of its indefi- 
niteneaa and the impossibilitj of exact estimates, was in the "grubbing and 
cleaning," which was roughlj estimated at S100,000. 

This expenditure, to the extent proposed, yooT Commis^oners concur in 
Ijeliering to be unnecessary, and more especially if tbe water be taken at 
Wilson's instead of at Ansel White's. This condu^on has been reached 
after a patient inTeatigation and a faithfol consideration of the subject, and 
hat been uded by a personal examination of kindred works, and by the ex- 
perience of practical and sdentjfic men, who have had occauon to observe 
^ie effect of vegetable matter upon lat^e reservoirs of water. ' 

Your Cotnmiaaionera find that no city or towji has ever yet been supplied 
with water .from artificial reservoirs, or from existing ponds where the flow 
line has been raised, but has experienced in the first years of its introduction 
the presence of impure water. This annoyance, only occurring in summer, 
and for a longeror shorter time according to circumstances, diminishes year 
hy year nntiUC entirely ceases. This impurity may be. perceptible a few 
weeks each year for one, two or more years, and is, of course, dependent 
npOD the amount of roots, plants, and otiier vegetation in the reservoir, which 
have to pass tbroDgh tbe process of decay. No work of this kind has ever 
yet been constructed so thoroughly as to avoid entirely tbe eviL The gmb- 
bing and cleaDiog of any pn^Kned reservoir, will in a measure remedy it 
nmply by reduini^g &e amount of vegetable matter which is brought in con- 
tact with the water, and thereby diminishing the time necessary to accom- 
plish the purification. Yet where no grubbing and cleaning have been 
performed, (and tiie instances are exceedingly rare where money has been 
expended to any extent Dfou this part of the work,) in every ckm the water 
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has become pare, and the imperfectionB of the fint few yeBTs hare entiraljr 
sad permanently passed awaj. 

The history of the Woib at New Britain, Conn., is in point, as illna- 
trating this position, from the extreme magnitude ot the difficult; which wa 
are cooaidering, and its rapid and certain disappearance. Toor Commis- 
sioners have vidted New Britain, and perMnally examined tbese Works, and 
have received trvm F. T. Stanley, Esq., the able and efficient Comraisgioner 
who had charge of the construction, and Prof. B. Silliman, Jr., who repeat- 
edlf esanuned the condition of the water, clear and full statements of all 
the facta. 

An artificial lake had been formed, over a mile in lenglh, between two 
trap mountains about a third of a mile apart. No stream flowed into this 
artificial lake, which has been kept full bj the raiu-faU. The area now 
covered by water was densely covered with shrubs, bashes, and lai^e trees, 
which were removed in the winter by cutting down what remained above 
the ice, leaving the stumps from three to four feet high. The soil was wet 
uid bo^^, with rank growth of aquatic plants. All this vegelation, together 
with the stumps and roots of the trees and bushes, was left undisturbed 
on the swampy surface. The swamp or bog mud beneath the roots was of 
Yery great depth and was left untouched. The result has been this: the 
decompoaiDg of such vast amounts of vegetable juices and organic lubstances, 
in a soil favoring much confervs growth, has produced an unpleasant 
effect upon the water. During the first year the water remained pure 
until about the first of June, when it became offensive to the taste and 
smell, and so continued for several months when it rapidly disappeared, and 
the water was entirely pure again. The next year this impurity cama later 
and was of shorter duration and was less offensive, and so of each succeed- 
ing jest. Daring the last summer the impurity was of only a few days' dn- 
raUon and hanlly perceptible. It should be added, upon the testimony of 
Prof. Silliman, and also fi«m the practical experience of the re^dents of 
New Britain who made use of this water during these stages of apparent 
impurity, that althongh unpleasant and annoying, there is notlung in the 
water at these times harmful or noxious, or in any way detrimental to health. 

The case of New Britain is an extreme one in many particulars. Here 
is nothing in the reservoir made by Wilson's Dam, which would approach it 
in these circumstances leading to impurity of water. The instance cited and 
the whole history of Water Works, demonstrate that the annoyance alluded 
to, is a Belf-limited one and soon disappears. 

Independent of any expenditures for grubbing and cleaning, the difference 
in cost between taking the water at Wilson's and at Ansel White's, is (upon 
tJie basis o( estimates made by Mr. McAlpine,) the sum of S3,690, and is 
oompnted as follows: 



.dbyGoogle 



30 CITY »OCUMEl!TT No. 10, December, 

ADMTIOKAL EXPEHBK IMCURKBD BT DAM AT WILSOR'e. 

IKfierence in road filling at Ansel C. WhiM'i, Sl.OOO 

20,000 c. yie. embankment, at 30 cta^ 6,000 

-4,000 c. jda. puddled, at SO cts., 1,S00 

1,000 c. yds. waU, at (3.00, S,000 

4,200 c. yds. excavation, mucking, &c., at 30 eta., 1,360 

jivee 

DEDUCT KXPBNSB BY DAM AT WILSON'S. 

1,000 c yds. fadng dam, at 20 eta , S200 

ISO c yds. ilope wall, at U.OO, 760 

Cement oval pipe, 8,800 tt, at (l.SO, a,700 

7,000 c. yds. earth works, at 35 ots., 1,TS0 

S,700 feet gmbUne for pipe, at 10 eta., 970 

$8,776 

JMfference in cost, S3,6S0 

In the above, no estimate has been made fer cost of land flowed by tbe 
lower reeerroir, as both plans contemplated its present pm^shase. 

Tour Commisdonere are unanimous and decided in tbeir convictions, that 
■the best interests of tfae work will be promoted by tbe building of tbe 
Wilson Dam and taking the wat«r at that point Tbe earlier in the history 
of the work this ia done, the sooner will the imperfecUous in iJie quality of 
the water cease, while at the outset, for all its uses along oor wharves and 
!(br manufacturiug purposes, no inconveniences will be experienced ; and 
when the period for general distribution arrives, the difficulty will, in a great 
measure, or entirely, have ceased to exist. Your Commissioners would 
respectfully suggest the consideration by the Water Committee, of tbe 
opinion above expressed, and would urge that whatever action is taken upon 
the same by the City Government, should be prompt Hie time has arrived 
when contracts should be made fiir the work, and if any change in the plan 
ia deemed advisable, it should be made without delay." 

Proceeding in accordance with the recommendation of 
the Water CommissioDers, the Council adopted an order 
February Ist, allowing -them to make such alteration in the 
plan of construction so far as taking the water from Ansel 
White's Dam, or at the proposed dam at Wilson's, as in their 
discretion they might deem most expedient, and gave them 
authority to exercise their own discretion as to the extent 
of .grubbing, excavating and dredging the proposed reseiroir. 



.dbyGoogle 



1870. WATER REPORT. 31 

In their second monthly Report, dated March Ist, 1866, 
tiie Water Commlssioiiflrs st&te that George A. BriggH, En- 
gineer-in-Chief of the Works, whose appointment was last 
month communicated, entered upon the dischage of his duties 
on the Ist ultimo, at a salary of twenty-five hundred dollars 
a year. He had been constantly engaged in making the 
surveys and plans required as preliminary to the contract* 
soon to be entered into for the various operations upon the 
Works. 

They state in the conclusion of the Report, that they are 
carrying forward the worfc witih all the expedition in their 
powePL By consultation, enquiry and correspondence, they 
are constantly engaged in perfecting their plana and specifi- 
cations, preliminary to the issue of proposals for couti-actft 
for the execution of the different parts of the work. 

It appears by the third monthly Report of the Commia- 
aioners, dated April 4th, that duriag the month of March 
the work of preparation had made good progress. A con- 
tract had been made for cleaning the Storing Reservoir, and 
outtiog the wood ; a visit had been made to New York for the 
purpose of advising with the Consulting Engineer; and 
forms for contracts and specifications for Storing Reaervoir, 
Brick Conduit and Receiving Reservoir were prepared and 
printed. 

The Commissioners also state ; 

"That the preparation of the drawings for tLe difTerent parts of tbe Worki' 
has been going on during the month. 'Sbese plans, the; m;, forming sa thej 
do important portkiaa of the specifications, require to be clearly, Bccorateljr 

and artistically drawn; and an inspection of them will, we think, satisij you, 
that with regard to them, the Engineer and bis Assistants have fully met th« 
requiaitiona of their posilion." 

In their fifth monthly communication to tiie Wat«r Com- 
mittee, which bears date June llth, 1866, the Commissioners' 
state : 

<* That OD the 19th of May, in the exerciM of the authority conferred 
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upon tliem hj the Isw, the; took poMesrion of certain tracts of land, the 
pn^rty of Edward R. Ashlef. The possession of this land waa necessar; 
for the prosecution of the Works, and the onner was absent Bt sea. There 
being no parson with whom a contract could be made, the Commis^onera 
were obliged to exercise the authority conferred by the 'Act for supplying 
the City of New Bedford with pure water,' to place them within their cod- 
trol." 

We give some further eztracta from thU Report. 

" Some progress has been made in the preliminary operatjons of beginning 
the Main Worka of the undertaking. 

A contract has been completed for rising the road at Ansel White's Dam. 
This has been made with Mr. Ansel C. White, and the work has already 
commenced. The Committee are respectfully referred to the contract on 
file for the particulars, which are too numerous to be given in this Report. 

The building of the Storing Reservoir Dam is also under contracL It 
has been taken by George W. Lot>dell. This contract, like the preceding, 
is made np of a great number of particulars, whish it would be impoBuble to 
set forth in a Report of this character. 

Tbe contract is on file, and like the other documents of the same char- 
acter, always accessible to the Committee. 

The contract for the remaning parts of the Works are not yet completed. 
Some progress has, however, biien made, and we have some grounds for the 
expectation, that our next Report will contain the informatic^n that this ' con- 
summation BO devoutly to be wished,' has been attained." 

In their next mouthly statement, dated July 6th, the 
CommissioDers speak of the progress made in clearing the 
Storing Keservoir, and raising the road at Ansel White's 
Dam. They also inform the Committee that contracts have 
been entered into for the conatructioD of the Conduit and 
the Receiving Reservoir. 

The next (July 26th,) Report is brief, and concludes as 
follows : 

"For the Works, as far as the constrnction has been entrusted to the 
Board, our contracts are now complete ; and we trust that the important un- 
dertaking will continue to progress to s speedy and satisfactory c 



The Report for November is one of great importance in 
the history of the Works. The operations thus far had 
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been ewrriecl on in acooi<daDoe witit the limited pkm ado|ited 
by the Council, by which the introduction of water *W W 
be confiaed' to tJiose portions of tbe City vrhibh cduM btf 
reached by gravitation . There was to be a Storing Keaer- 
votr, Conduit and Keceiring Keserroir. The Commissioners, 
seeing that the time had arrived for making a chaise in this 
plan, if a change was desirable, made a cflrefnl ezaBuutatioir 
of the subject, and on the 20th day of November sest to>the 
Water Committee the following Report : 

" Knmerons enqaines having been made bj Diembers of tie City tiovero- 
ment and hj ciUzens, with reference to tbe time of compleUon of the.WotU 
entnuted to onr charge, we beg leave to report as tolloirs : 

W« have DOW nnder contract and in process of construction, tbe Storing 
Reservoir, the Conduit, and the Receiving Reservoir. When operationi 
were commenced it was expected that these portions of tbe Water Works 
raigfat be completed during or before November, 1S66. It was soon fonn^ 
however, that this was impracticable, — it being impos^ble to procure tbe re- 
quired material aod labor. 

We now expect that the work, down to and including the Receiving 
Reservoir, will be fully completed by the Antnmn of 186T. 

No action has yet been taken bj the Board tea* the distribution of tbe 
water. The anlhority given ns by the City Government, includes the distri- 
bation of water by gravitation. 

The unavoidable delay in the consummation of the contracts made any in- 
mediate action for distribution nnnecessarj, as the small amount required 
by this plan could easily be accomplished daring the comiug Summer. 

We have tbonght, that should the City Goverameot desire a more general 
dislributioQ of water, it would be much more advantageous to contract at 
one time for the whole, rather than for the limited amount required by grav- 
itadoQ, to be followed soon afler by contracta for a more extended dlsfribn- 

We have been called npon to furnish an estimate of the cost involved in a 
distribution throughout the City. 

The plan recommended by Mr. Me Alpine, embraced twenty miles of pipes. 
We have in our etitimate pUced the distribution at ten miles. The work re- 
quired in addition to those already under contract, consists of the constmc- 
tion of an Engine-House, Chimney and Boiter-House, Engines, Pumpt and 
Wells. Also a IHstributing Reservoir, and lands for the same, and pipes for 
Pnmping-Maia and for distributjng the water. 
4 
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We ham tak«ti tbe qnantitiei u rtated b/Mr. UoAl^ns, and fpn pra»- 



EaKine-HmMi, Chiouiajr ud Boil«i^HoaM, 


tlA,0OO.0O 


PwapiBgWelW 


10,000.00 


Ed^dm and Pump*, 


*0,00i),00 


9250 feet of Pumping-Mun, 


S0,000.00 


Diitriboling BweiT(»r, without Und, 


26,000.00 






bjingtke ume. 


115,000.00 




»22e,000.0» 



^10 abore doa not include the cost of land &r IKitnbutiDg Baiervoir. 
In the Beport of Mr. McAIpine, nine tbouwnd dollan wa* eitimated as the 
Wit of nine acrea. This aum we Itelieve to be very mocti more tfaaa tbe 
Kotaal cash market ralne of lands in that vicinitj, and more than double Ibe- 
actnal sales during the last five yean. 

At tbe same time, in this as in all cases of land damages, a portion of dte 
land ewDen will place anreasonable and grosalj escesgive prices apon tbeir 
popertj when wanted for public improvements. If we are to give an opin- 
ioa of tike cost of the land required, based upon actual sates, we should esti- 
mate the coat at five thotuand dollars. If wc are to give the pnces 
demanded by tbe land owners, then three, and perhaps four times this 
amount should be stated. 

To the above should be added for contingencies, engineering, expense of 
hjdrants, stop-cocks, &c., kc., and tbe various fixtures required, the sum of 
thirty-five thousand dollars. 

The total cost, as above, amounts to two hundred and siztj-one tbousand 
dollan ; and this we conrider ample to complete the Works to the extent of' 
ten milea of distribution. In the above is not included' the cost of tbe wort 
already under contract- 
Should it be tbe wish of tbe City Government to proceed with the distribn- 
lion the coming season, it is of great importance that earfy action shonld be 
taken 1^ them, and the necessary authority conferrad upon the CommiMoo- 
ers without delay. Time is needed for inquiry and preparation. There ar« 
numerous questions afiecUng tbe mode cf pumping the water, and the power 
to be employed, and also the kind of pipes to be used in the distribution, the 
oonitmction of hjdrants, 6k., &c., wludi require careful aud pains-takmg 
investigation. 

Uoeb time also is required in tbe actual construction, after plans havebeea 
matured and contracts made. 

Shonld authority be given to the Commissioners to proceed with (be general 
distribntion, embracing ten or twenty miles of pipe, the work probably oooM 
DO oompleted and the water ready tot the citiaens in tbe Aotumn of 186fL 
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The Water Committee promptly laid this important dooii- 
ment before the Council; and on the 20th of December, 
1866, the whole aspect of the enterpriee was changed by the 
passage of tbe following order : 

"In ComoM Counoii., \ 
December 20th, ISea.^ 

Ordered, That the Board of Wat«r Commisdoners be and they are hereby 
■nthoriied to continue Ihwr constraction of the Works, and at sach taaea as 
teem to l^em judicioos, to make all necessaiy contncta for tbe pnmptng of 
tbe water, for a Distribating ReMrvcnr, and toe laying DUbribatdng Kpes to 
the extent of ten mile* through the City. 

Adopted In concorrence.'" 

Mayor John H. Perry, in his Address to the City Council, 
January 7th, 1867, thua speaks of the progress and condi- 
tion of the Works : 

"I stated in taj Address one year ago, that t^ G.tj CoqdcQ bad (ordered 
Qie'mtrodunioD of a supply of pore water for maaufacturing purposes in tlie 
lower parts of the City, and had appointed CommisnonerB to carry into effect 
that portion of the work. I am satisSed the gentlemen k> appointed ban 
aoted cautioaely, wisely, and for the best interests of the City. 

The high coal of material, in fkct the ntter imposabilily of ebtuniog die 
requiflit^ quantities, has caused anavudable delay in its eon strnction. I am 
happy to say that arranji;emenl< are now pei^cted that will allow of its 
■peedy completion. The Commis^n^ hare rince been aathorized and em- 
powered to cause its general distribution throughout the City, and to make 
contracts tor the same, when in their, judgment it may seem for the best in- 
terest of the public. Feeling that the matter is in able and honorable hands, 
I trost we may haxe no cause to r<^ret the coarse that has been taken in ao- 
ttoizing the project" 

The Committee* provided for in the Ordiniuice was ap- 
pointed January 7th. 

With the opening of the year 1867 the enterprise for the 
introduction of the water of the Acnshnet, and its distribu- \ 
^tion through the City, was in the hands of the Commissioners 
in its full extent. By the change that had been made, the 
work had doubled in importance and extent, and involved an 
expenditure of a much greater amount than was contemplated 

I, and CaimellDcii EkrM, OtHttewKfrnA Qttiim, 
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^ Ae ^n '&«t ndc^ted .by :tlie Counoit. Ad Engine lot, 
Ml Eogine-fiouBe, « Pumping-En^ne, a DistribatiDg BeseF- 
^Effir and ten iniloa of Stieet Maiiu were now added to the 
Storing Eeservoir, the Coadait and the Keceiviiig BaB^rvok'j 
aa ooDfltHuerrt parts of 4hB undertaking. 

A much greater amount of care and labor, and a greatly 
UOireased re^ponsibiUtj now rested on the Coumtifisioners. 

Od the 9th day of January, 1867, ^ey placed in the 
iiands of the Water Committee their twdfifi monthly Keport, 
which concludes as follows : 

"^nng.ia our Report of Kofembergireu a fiill exvniiiatioD of the que*- 
tioDt appn which the action of the Councfl was baaed, we are now onlj called 
npou to aay, thai tiaa important enlarg^Dent of the operations of the Com- 
miinon will recMve onr immediate, carefid and eam«at attenUoD.' 

The Commissioners' Report of July 9th, 1867, (eighteenth,) 
contains interesting and important information. We give 
.oapiouB extracts : 

"Ihuing the past month, the CommisgioDera, in compan]' witt Mr. UcAlpine,- 
the Consulting Engineer, have viuted the Water Works of Brookljn, Jeraej 
CSt]', Philadelphia, Fittabarg, Cincinnati, Louisville, Chicago, Detroit, and 
Hunilton in Canada. The principal object which they had in view, waa an 
examination of the different modes of pumping water. 

The conflicting opinions of mechanical engineers, and the (fiveruty in the 
operation of engines and pumps, in rwsing water, made such an inreatigation 
not only advisable, but necessarj'. 

Thej have endeavored, from an inspection of the practical working of 
engines and pompa in actnal uae, to form a correct opinion of the merits of 
t)te several plans adopted by ethers. 

Tour Committee will readily see the importance of a correct conclnson 
upon this branch of our wo^. Not only the original cost of the constractioa 
of the engine and pumps, but also econcouy in operating them for many year* 
■re to be wisely considered. 

Sbe main expenditure of the Wwfa, after the conslmction is completed, 
will arise froea the pninpiDg of the water into the IHstribnting Beaeiroir ; «nd 
if the apparatus for this purpose b insufficient or extraTaganl in opwatipn, 
then the supply ot water most be nnreliable or unduly espensive. 

Your Commissioners believe, that the exceedingly carefal and thorough 
exunnatteowd coaapamn <£ the difiermt uneatM mAia alhoi citiw and 
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itomu^ win prove of EtdTantage in de(enniai|)g tiie perplexing queetiom wbi^ 
.UInJo tbia branch of thd construction. 

During the trip, the attention of the CoEamissionen ^»b also directed to 
the subject of distribution, Ore hydrants, and the various mattera incident to 
the work in their charge. 

[Fhe CDoimissionen further i:ep<»1, that the clearing of the Storing Beaw- 
.voir is about completed; that tJieDspuatAoBel White's Pond and at Wilson's 
are substantially finished ; that the work upon the Conduit is prc^resstog, and 
an importoot culvert at Morse's Mill is in a state of forwardness, and that the 
Bonstraction of the Receiving Reservoir is progressing satisfactorily. 

The continuous rains during the Spring months have interfered with the 
working of the brick -making for the Condnit, and hence delayed somewhat 
the execution of that part of the work, but the Commissioners believe that 
the contractor is ui^ing forward the brick-making, (now being done on 
Martha's VineyardtJ and that the laying of the brick will commence at an 
owly day." 

Neither the reco'rds or the Beports of the Commissioners 
nor the prooeedings of the Council for the next month, 
contain anything of much importance. In their twentieth 
monthly Report, September dth, the Commissioners commu- 
nicated to the Committee the fact, that beiag unable to pur- 
cfaase tiie land fur the Distributing Reservoir and for the 
Ettgine<House, without paying for it prices much beyond the 
Value of the property taken, as they had estimated it, they 
had been obliged, under the autliority of the Act of the 
General Court, empowering the City of New Bedford to 
construct the Works, to take the land which they could not 
piurchase for what they believed to be a full compensation. 

All the land had now been acquired that was wanted for 
the Distributing Reservoir, and operations for its construc- 
tion would immediately commence. 

Contracts had been made for the construction of the 
Engine-Houee, Pump-Wells, &c. 

Plans 'for the proposed Engine-House had been prepared 
1^ E. D. Lindsey, Architect. Operations upon the Con- 
duit and the Receiving Reservoir were being vigorously 
prosecuted j and allusion is made to the fact that the Dam at 
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the Storing Beserroir had been completed and specifications 
prepared for the Engine and Pumps. The fact is announced 
that the Storing ReserFoir is now full. 

In a special communication to the Water Committee bear- 
ing date October dth, 1867, the Commissioners call attention 
to the fact, that on the 30th day of November of that year 
the term for which they were appointed would expire. They 
eay that 

"The importance and Enagnitnde of Uio work, and its unfinished conditioii, 
require that some action shoold be taken bj the Citj CouDcil, either by u 
■dditicmal Ordinance aathorizing the sppcuntment of "such agente" ta con- 
templated by the Act, or in Bome form in^cating the manner In which libo 
oompletjon of the Works shall be prosecuted. 

Tour attentioQ is thus eartj called to the subject, in order that ample time 
BUkj be had fbr ila con«deration, and for the passage of any Ordinance wUcfa 
may be deemed necessarf." 

Immediate attention was given to the subject, and on the 
21st day of NoTcmber an Ordinance was passed which au- 
thorized a new choice of Water Commissioners, and a con- 
tinuation of their office "for two years or until the Aquedact 
and Works should be completed, " and od the same day the 
old board was reelected. 

In their monthly Report of October 9th, the Commissioners 
inform the Committee that a satisfactory contract for a 
Fumping-Engine and two steam boilers had been made with 
George W. Quintard, of New York. 

On the 9th day of December, the Commissioners elected 
under the Ordinance of November, made choice of William 
W. Crapo as their Chairman. James B. Cougdon was re- 
Appointed Clerk. 

Their tioeiUy-third monthly Report is of that date. They 
inform the Committee, that on the 6th day of December 
they contracted with George H. Norman, of Newport, for the 
Fumping-Mains and Distributing Pipes, and for laying the 
same, upon' terms which were satisfactoiy. 
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. The renuuDder of the Report we give entire, witii the ex- 
ception of the details of l^e expenditures up to the date and 
the estimates for future operations. 



"The term tor whicli your CommiwioDers were originollj elected, baviiig 
expired on tlie 30th of November lait, the presentseema a proper occanoa to 
roport to yooT Committee the resolta and expenditnrca of the past two j'eua, 
the preMnt conditioa of the work, and the plans and requirements for fhtim 



There have been completed, to our satisfaction, the Storing ReservtHr, 
Gate-Hbime and Water-Wa^, and the raising of tlie road which separate* 
the npper and lower sections of the Storing Besarroir. 

The clearing of the Storing Reservoir has been nearl; completed, according 
to the plan adopted by the CommisHoners. 

The work npoo the Conduit leading tnxa the Storing to the Keceiving 
Reservoir has not progressed as rapidly as we had expected at the bepnning 
of the year. Of the3| miles required, the brick pipe has been laid adiatanoe 
of about 4,400 feet, and trench excavation has been partially made for an 
additional distance of abont 1,100 feet The delay in this part of the work 
has been extremely annoying to the Commisnoners, and every elTort has been 
made by them in nr^ng forward its completion. 

One canae of the alow progress which has been made, may nndoubtedly be 
attributed to the unfavorable season for malciog brick, and the difficultiea 
which have attended their transportation. So far as the work on the Conduit 
has progressed, we have no hesitation in saying that it has been futhfiilly ex- 

Tbe Receiving Reservoir is nearly completed ; a portion of the b1<^ wall 
and a small amount of excavation and puddling remaining to be done- 
Work has been commenced, and is progressing satisfactorily npon the 
Calvert leading from the Receiving Reservoir to the Pump- Well and Engine- 
Honse fbundaUon. 

The Distributing Beservoir is in process of construction. The work upon 
it, temporarily suspended during the Winter, will be resumed in the Spring. 

The Pumpini{-Engine and Fumps are being built, and will, without doubt, 
be ready for use before the completion of the Conduit. 

Tbfl contract Sx the Distribution Pipes requires the completion of thia 
branch of the work on the first day of August next. 

"Hie Commiimoners have arranged all their contracts with a view to th« 
c<Hnpletioa of the endre work and the introduction of water during the com- 
ing Autumn. Every effort will be made by them to secure thia result. 

The monthly Reporta which have been rendered to yomr Committee tav* 
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» at the diAitneaienti alMBd; made. A repetition of thoM 



The total expenditare up to this date is S127,387.44. In making an esti- 
mate of theamoDnls that will be required to complete the work, the C<HDBiti- 
rionen find tbenuelves nnable to state satisfactorilj one of tlie itenu of 
eipenditnre. The]' refer to the matt«r of land damaget. la estimating the 
qoaolitj and cost of materials and labor in the construction, they can 
approximate with considerable accuracj to the actual expenses, bat the soma 
required to liquidate the claima for right of wa; of Conduit, and land for 
IKatributing Beservoir and Engine-Honse, must necessarily be uncertain. 
Your Commiajiooera have earnestly endeavored to arrange tor the purchaae 
of land and right of way, without resortin to the takia of them nnder the 
Statute, and have in all cases manifested a disposition to ^ve the most liberal 
compensation. But there is, they regret to say, a disposition on the part of a 
number of land holders to insist upon the most exorbitant terms. Prices ara 
insisted npon which, in negotiations between individuak, the owners wonid 
not think of asking, and which are three and four fold the actual value of the 
premises or of the amount of damages. In such cases, the Commis«oners 
have felt it to be their duty to enter upon the lands which were needed in the 
constmction, and leave the owners to their remedy for compensation as pro- 
vided by the Statute. This coarse involves costs, expense, and much annoy- 
ance both to the owners and Comnussioaers, bat tie proper protection of the 
City against injustice and extortion renders this procedure necessary. 

In add! don to the sum of tl27,3^^-4^ already expended, there will bere- 
qdred to complete the work the sum of E360,8U.13. 

There has been placed to the credit of the Water Works by the Gty 
Council, the sum of two hundred thooaand dollars. Of this sum there remains 
unexpended at thia date, S72,612.56. In addition to thb amount now oa 
hand, there will probably be required during the coming season the fiirther 
snm of two Hundred thousand dollars. 

Your Commissioners would not, in the present condition of the work, advise 
loans in excess of this amoont un^ nearer ifa completion. The present 
balance will be sufficient to meet the expenditures of the Board until July 

The Committee are already aware, that upon the completion of the Dam in 
July last, the water was collected in the Storing Reserroir, and are also 
aware of the rapidity with which the Beservoir was filled. 

The observations which the Commissioners have been enabled to maka 
during the progress of the work, confirm the views previously entertained, 
thaUthe supply of water will be ample, not only for the present, but future 
wants of the City, and that any apprehensions that the enterprise, vben 
completed, will be of little value, on account of the limited supply of water, 
are gronndlew." 
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Such Was the couditioQ of this undertaking at the csloae of 
the year 1867. 

There had been many unexpected obstacles to surmount, 
many rexatious delays to encounter ; but the work had made 
a fair progress, and was now entered upon in all it» branches. 

On the 6th day of January, 1868, Mayor Andrew G. Pierce 
made his Inaugural Address to the City Council. We quote 
that part of it which is devoted to the Water Works : 

"The introdnction of water into tbe City h die moat important andertaking 
in which our Municipal Corporation lias been engaged. The large outlay 
attendine it, and tbe great advantages hoped to be derived from it, necessarily 
make it a snbject of general interest in our community. The expediency 
and wiadom of this euterpriae it is now too tato to coosider. The City is 
fiiUy committed to the work, not only by the sanction of the popular TOte of 
the citizens and of successive City Conncils, bat by the expenditure of large 
sums of money. From the commencement, I have been an earnest advo> 
cate of the introdnction of water, and believe that when it shall have been 
distributed, and the dtizens have had an Opportunity to experience its bene- 
fits at their homes and in the various business undertakings requiring ita use, 
its tntt«rest opponents will be the leaet willing to return to their own mode 
of supply. 

Tbe rapid filling up of the S(oring Reservoir, after the gates at the same 
were closed, attests the wisdom of those who selectetf tbe source of supply, 
and fully corroborates their statement that this supply of water would be 
abnndantly ample for the present and future wants of the City. 

The Beport of tbe Commissioners shows an actual cash disbursement, up to 
the present date, of S127,38T.44. 

Contracts are already made which will call for an eipenditm* of SZS4,- 
814.83; and in addition, there will be required for Engine -House, duplicate 
Engine, land damages and iacidentals, the estimated sum of 8^6,000. 

Tbe original estimate made by the Engineer and the Board of Water 
Commissioners placed tbe total probable coat of the work, with ten miles of 
distribution, at (500,000. Although the increased price of labor and mate- 
riak have added somewhat to the cost of cert^n portions of the work, yet 
those in charge of the same are sanguine that the total expenditure will not 
exceed the amount originally contemplated. 

I am satisfied that the execution of this work is in faithful and able hands ; 
that the Commissioners have diligently labored t« secure thoroughness' and 
doralnlity, with prudence and economy in the expeoditnre of money, and 
that they have striven for tbe expediUous completion of the work. Ai in all 

i 
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mcli luge nodertaUogs, there has been more delay in fbnranUng the work 
than KHne ardent persons have deaired, but &om n^ own personal observa- 
tion, I believe the delay has not proved detrimental to the Citj ; sinue the 
work has been prosecuted with iscreaiiei} faithAilaess and at a smaller cost. 
It is hoped that Ae present year may witness the introduction of water ; fbr 
beodea the impatience of many of onr dtizeus to avail themselves of the nse 
of it, the Bafety of the City in event of a conflagration is dependent upon an 
increased supply. 

Were there no other reasonSr this necessity for water in the exUngaish- 
ment of fires should urge forward this work with all prudent rapidity. It 
will be for you to provide the means for the further prosecution oi the workr 
^reeable to the Ordinances of the City." 

The "Water Committee for 1868 coosisted of the Mayor, 
Aldermeu George H. Dunbar and Elijah H. Chishohn, and 
Coimcilmen Horatio Hathaway, President of the Coimnon 
Council, John W. Macomber and William G<vdon, Jr. 

On the 15th day of February, 1868, the Dim at the Stor- 
ing KeseiToir give way, which accident greatly delayed the 
operation and largely increased the expense. The Report of 
the Commissioners dated March 28th, gives a full and clear 
account of the accident, its cause* and consequences. 

After stating that the weather bad delayed the work, they 
say: 

"On Saturday, the 15th day of February, we met with a serious and unfore- 
seen accident, in the giving way of the Staring Reservoir Dam, around the 
Gate-House. By this break in th Bam, about three thousand cubic yards of 
earthwork has been parried awvr, and the stone masonry forming the Gate- 
House and Culvert has been undennined and Replaced. 

This unfortunate break occnrred in the Gsite-House snd Culvert founda- 
tions, and is doubtless to be attributed to the ac^on of the water upon quick- 
sand not sufficiently guarded. The weather has not been suitable to under- 
take the removal of the masonry, and hence we cannot speak with that 
particularity of detail of the causes of this failure which we shall be enabled 
to after the rigid examination attending its repair. 

Beyond the damage done to the Dam itself, but slight injury was sustained 
by the sudden flood of bo large a body of water ruahing from the Reservoir. 
The bridge in the highway near the residence of M>eii Leonard was muclt 
iigured, bat the same has been temporarily replaced and the permanent re- 
biulding of the bridge bos been commenced. 
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The damage done Ute arctiwaj nader tbe road foranng the npper Dam, u> 
in process of repair. 

It will be necessary tolake down and rebuild the Gate-House and CulTert, 
and to rebuild that portion of the earthwork carried out by the water. 

This work we shall enter upon at once, and we shall avail ourMKea of the 
highest professonal skill and the most practical experience which it. is in our 
power to obtain. 

By this accident we shall lose whaterer benefit might have been derived 
in the interval of repairs from a flowage of the Beserroir in the parificaUOD 
of tbe water, but no delay will be occanoned in onr pnrpcee to intjodnce 
water into the City during the coming Autnmn. 

Before leaving the sat^ect it is proper for qb to add, that althoogh this acci- 
dent is exceedingly unfortunate both in its cost ofpepairs and ita interference 
in tbe plans of the work, yet we ooRDOt candidly impute blame to any one. 
Qreat care was taken in prepcuing the foandation, and the stone masonry 
was an^le in uze and excellent in the quality of the materials. 

We have had in the break of the Dam sknply the experience of meet other 
cities, in the constructjon of Water Works ; and we hope to learn, as other 
cities have learned, by experience, the nature of the fonndation aud the par- 
ticular obstacles we have to contend with in securing a reliable and perma- 
nent strnclure. 

The t^lure of the Dam, at this point, does not imply insecurity in its 
remaining portions, there bmng at this time, no indications, by settUng, of 
any weakness therein. 

With the opening of Spring weather the general work of construction will 
be commenced and prosecuted with vigor." 

Some doubts having been felt as to the yalidity of the 
election of Comaussioners under the Ordinaace of NoTember, 
1867, measures were taken to remoTe them by obtaining 
from the General Court the necessary legislative sanctioQ to 
the proceedings. An Act was passed on the 11th day of 
March, 1867, by which the choice of the Commissioners and 
all acts perf(Hined by them subsequent to such choice were 
made valid. 

The KepOTt for April informs the Committee that a con- 
tract had been made for the erection of a Boiler and Engine- 
House. This arrangement was not consummated, the contrac- 
tor refusing to sign the contract. In June another oontraot 
was made for the masonry of the buildmg, and with other 
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parties for the iron work, carpentry, &c. The Commis- 
sionera thus speak of the stormy weather which had greatly 
retarded their operatioos : 

"We have to report that the nnaaual stormy weather and the eaceaaive 
and contjuoons raioB which hare attended odt OperationB since the opening of 
Spring, far eieeeding the experience of former years, have greatly retarded 
oar progress. Every effort is being made by us to press forward the work, 
notwithstanding the serious dlfEcultlei which the contraebirs have been com- 
pelled to eneonnter." 

The thirtiy-firsp monthly Report of the Commiesioners is 
dated Jnly 29th. They state that the laying of the Distri- 
bution Pipes commenced on the 15th of that month. As this 
Beport alludes to an important subject we give it in full : 

"Hie lapng of the Distribution Pipes was commenced Jaly I4th, and will 
be continued until the amauut of distribution authorized by the City Council 
has been completed. 

If the promises of the various contractors are realized, and the obligations 
aamimed by them fulfilled, the water will be let into the Distribution Kpea 
daring the coming Fall To this end the work is being nrged, and the Com- 
misuoners will spare no efibrt in accomplishing this result. 

Hw question has arisen how &t the powers of the CommlsBionerB extend 
in the matter of sapplying the water to the consumers. It would seem that 
thur duties cease upon the completion of the 'Aqaedncl and WaAa ;' that, 
when the Mains in, the streets are filled with water, they have no poorer to 
regulate its use or establish rates therefor. ' If this be so, and the Commisuon- 
ers have no deure to assume anjr aatbority, nor perform any duty not clearly 
incumbent upon them,<theri they respectfally suggest that the City Govern- 
ment, at an early day, conmder the following questions : 

1. The mode of ta])ping the Main ^pes. 

2. The character of the Service Pipe to be used, whether lead, or lead 
lined with tin, or iron, or cement lined. 

S. The apportionment of the expense of laying Service Pipe, as between 
the City and the abutters ; and 

i. The rates of charges and regulations concerning the tise of water. 

It is quite important that a uniform system of tapping the Mains and lead- 
ing the water to the houses should be adopted. This system should be as 
perfect as possible, and in order to secure this result, care should be taken in 
the inveatiga&m. 
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Mnch of the irork cwinected with the Serrice Dutribntion can be per- 
formed bj oar own mechanics, if timu be ^vea them for making the articles 
required." 

No defioite aotiou was taken by the Conncil in relation to 
the subject of the Commissioners' Report. 

The second arraagement for the erection of the Engine 
and Boiler-Honse having fallen through, a new engagement 
was made under which the work was finally and most satis- 
iactorily accomplished. 

At the close of the year, the Commissioners, as had been 
usual with them, presented to the Water Committee, and 
through the Committee to the Council and the people, a 
summary of their operations. The Report is dated Decem- 
ber 28th, 1868. All parts of this statement are important 
and interesting and we give it nearly entire : 

" Id our Report of ooe year ago, we intimated oar expectation that the 
past season would witnesa the introduction of water into the City. So anx- 
ious vrere we to accomplisb this, that we made a change in the contract for 
building the Conduit, making an adraoce in the prices therefor. All the 
contracts, at the beginning of the year, wore so arranged diat we had reawo 
to hope, <Tom the reputation and energy of the contractors, and the exprese 
stipulations of the contracts, most of which carried a i^enalty in case of dod- 
compledon at the dates designated, for n completion of the work during the 
year. In this we have not been succesafuL The unprecedentect wet weather 
of the Sammer has seriously iotertered with the contractors, and the scarcity 
of laborers has also been urged by them as an excuse for this delay. 

The work upon the Brick Conduit has been carried on, during the past sea- 
son, between the City and the Head-of-the-Biver. The greater portion of 
this section bos been finished. The Brick Pipe has been laid, during the 
year, a distance of about 9,300 feet, making, with the distance of last year 
(4,400 feetj, an aggregate completed of about 13,600 feet. Nothing has 
been done to the SeceiviDg Keservcur during the year. The amount of work 
necessary to complete it is comparadvely small, and can be accomplished in a 
few weeks whenever undertaken. 

The Culvert leading from the Beceiving Besemur to the Fump-Well, and 
also the Pump-Well and Engine-House Ginndadons have been completed. 
The execudon of this work, apart from tike delays attending it, has been sat- 
i^MJtOTy to us. 



.dbyGoogle 



46 CaXY DOCUMENT No. 10. December, 

The valk of tba En^e and BMler-Hoaw bn finished, and the roof N 
DOW being placed npoa the tmildiog. The stjle of the 1>iiilding and the 
woiimanship npoa U are creditable to the architect and the builder. 

The Engines and Boilere and Pumps have been received and are new 
being placed and adjusted at tlie Engine-Eouse. No test of their ptnrerg 
and effideacf haa ;et been made. 

Work at the Mount Pleasant (Distributing) Reservoir has prc^regsed with 
great alowncsa during the year, but the embankment and puddling thus far 
we beUoTe to have been done with faithtnlnesa. It will require about three 
moDths of labor and good weather to complete this part of the work. 

Between the Engine-House and DistribuUng Reservoir about J, 700 feet (tf 
the Fumjung-Muu c£ cast iron (16 inches in diameter) have been laid. 
About 500 feet in addition will be required to complete the Pumping-Mmu 

Nearly all of the Distribution EHpes called for, by the vote of the City 
Coundl, have been placed in tiie streela. 

We have no means as yet of testing the cement lined jupes, which ceotti- 
tute the larger proporlioa of our distribution. Yet we are of the opiuioD, 
which is confirmed by that of experienced persons frtaa other dties, who 
have exiunined the [npes as put down in ourstreeta, that the firm material upon 
which these pipes rest, and the skillful and painstaking manner in which the 
contractor has performed his work, will secure to us a satisfactory and service- 
able distribution. In fixing upon the streets to be used for these pipes, we 
have had regard not only for tlie probable wants for consumption of the 
water, but its availability for the extinguishment of fires. 

The subject of Service Pipes, leading from Ae Mtuns to the buildings, has 
had our attention. Wo shall be prepared at any lime to confer with the 
Committee of the City -Council in relation to the adoption oi some uniform 
method of taking the water from the Street Mains. It will be necessary for 
tliB safety of the water pipes to make some more stringent Ordioances, or to 
enforce more rigidly those now existing. Already we are meeting with diffi- 
culties in the interference with the pipes from the free, unr^ulated and 
unauthorized openbg of the streets by abutters for drains and other pur- 
poses. In the month of February last we met with a serious accident in the 
breakage of the Dam at the Storing Keservoir. As this accident has been 
the subject of a special communication it is unnecessary now to repeat the 
statement heretofore made. The repairs which have been going on during 
the Summer and Autumn are nearly finished. The expenditure upon this, 
part of the work has been very large and greatly in exceesof the original 
estimates. This increased cost has arisen partly from the unfavorable season, 
bat more especially from the unanticipated and serious difficulties encoun- 
tered in procuring a saf^ and reliable foundation. We have felt it onr duty, 
in view of a possible repetition of this disaster, to spare no pains and to omit 
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DO precantjoa, eren althongh tt involved the <mtla.j of a larger nun than 
might originally have seemed gnfficient The Dam is now so far completed 
that the Storing Reeeiroir can be filled whenever it is desired. The total 
expenditure op to this date b $347,844.65. We estimate that the eomple- 
tion t^ the work wfll require a farther outlay of tl 73,449.16. 

Id our eatimate we have ODUtted the amount which may be required for 
land damages, for the reaaon that we know of do rale by which to compute 
them. Wa have endeavored faithfully to settle all claims for flowage, right 
of way and land tor Reservoirs, without recourse to legal proceedings, but in 
■omn cases we find the views of owners so extravagaDt and excesdve that 
we have deemed it prudent and necessary to refuse tke paymeDt of tha 
am&unta demande<l With the great m^rity of land owners, however, we 
have fonnd no disposition to ask for unreamnaUe damages, and we have, bj 
allowing liberal compeDsation, settled a very large proportion of these claims. 
The aQtount of unexpended appropriationa now standing t« the credit of the 
Cominis^oners, is 962,156.35. In addition to this snm there will be needed 
during the coming year appropriations auffident to complete the work." 

Mayor Andrew Gr. Pierce, in his Address to the City 
Cooncil, January 4, 1869, thna introduces the Bubject of the 
Water Works to the attention of that body : 

" Contrary to the eipectalion entertained one year ago by the Water Com- 
misskiners in charge of the Water Works, the past season has not witnessed 
their completion. I believe that every effort has been made by them to 
'secure the early introducjion of water intO' the City. The causes for tbia 
delay have been t^parent in the nnnsually unfavorable season for such work, 
aDd the alleged scarcity of laborers. I consider it of great importance 
that this work be accomplished at an early day. The increased safety from 
fire, and consequently the decreased cost of insurance on property, render it 
a matter both of wisdom and economy, that we make available without 
delav, this important enterprise. I am satisfied that the persons who rep- 
resent the City in this department, are faithful and earnest in their endeavors, 
and that no efforts will be spared by them in the efficient and economical 
construction of the Works. The monthly Reports of the Commissioners will 
fbmisb to you all necessary information relating to the progress and probable- 
wants of this department" 

Tlie Mayor, TFith Aldermen Cornell and Chisholm, and 
Councilmen Hathaway, Hitch and Mackie constituted the 
Water Committee for the year 1869. 
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"We find nothing that seems to call for notice in this brief 
history of the introduction of water into our City, until we 
take up the Keport of the Commissioners for the month of 
April. It ia dated May 8th, 1869. This report states the 
circumstances attending a change of construction for the Dis- 
tributing Reservoir, This was rendered neceesaiy that their , 
mig^t be no delay in the distribution when the other portions 
of the work were completed. The Report speaks of the 
construction of the Conduit and Receiring Reservoir as pro- 
gressing favorably. It states that the gates at the Dam had 
been closed and that the Pond was filling. 

In August the Commissioners again call attention of the 
Water Committee to the subject of the necessary enactments 
on the part of the Council, that the Works may be put into 
operation. They say : 

"The Commtssi oners, in view oT the fact, that the time bai hliy amved for 

Buch action on the part of the City Council as will be required before the 
Worka can go into operation, have caused t<i be prepared two Ordinances 
which they herewith snbnut to the Committee for their consideration. 

In their preparation, advantage has been taken of the experience of those 
(nties of onr Commonwealth which hare Water Works now in operation ; and 
it is hoped and believed that (he labor which has been bestowed upon them 
will aid the Committee and the Council in the work of eetablisbiag such rates 
and regulations as the success of the Works and the intereata of the City 
demand. 

Tbey would respectfully suggest, that it appears important to them, that 
there should be aa little delay in the establidhment of the needful Ordioancei 
as is poBsiUe, consbtently with the attainment of clearness and wisdom in 
tbeir provinoas." 

The "Ordinance to provide for the establishment of the 
Acushnet Water Board, and for the care and management 
of the New Bedfoi-d Water Works," was passed to be 
ordained on the 21st day of October, 1869. 

This Ordinance establishes the Acushnet Water Board to 
take the place of the Water Commissioners. The Board 
consists of five persons : the Mayor and President of the- 
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Common Council being ex-offictia members. Of the mem- 
bers chosen at large one retires every year, but the retiring 
member is eligible to a new election. The Ordinance pro- 
Tides for the continuation in office and authority of the 
Water Commissioners until the expiration of their term of 
serrice, Noveml>er 30th, 1869. ProTisiou is made lor the 
appointment by the Board, of a Superintendent and Clerk, 
and all other necessary subordinate officers and agents, who 
are to hold their situations during its pleasure. The Treas- 
urer of the City is ex-officio Water Begistrar. 

It is not necessary for us to go into the details of this 
Ordinance. We would, however, give that part of the 16th 
Section that provides for the appropriation of the Water 
Rents. It is as follows : 

"The receipts Into the Treamr; from the Water Rents shall be aj^ro- 
priated aa follows: 

First. To the payment of the expenses of the management SDd repairs 
of the Works, Eud such extension, not esceedinjj two thousand feet in one 
jear, as may be ordered by the Water Board. 

Second, la the payment of the interest on the Water Loan. 

Third. To the payment of the piincipal of the public debt to an amount 
not exceeding the amount of the issue of Water Bonds." 

These provisions are iu accordance with the 13th Section 
of the Act of the General Court, under the authority of which 
the Works were constructed. "The City Council shall, 
from time to time, regulate the price or rent for the use of 
the Water, with a vieio to the payment Jtoth the net income 
and receipts, not only of the semi-annual interest, but ulti- 
mately of the principal of said debt so contracted." 

On the 29th of October, the City Council made choice of 
William W. Crapo, David B, Kempton and Warren Ladd 
members at large of the Acushnet Water Board, the first 
named to serve untiljune, 1870, the second untiljune, 1871, 
and the third until June, 1872, On the 28th day of Juno, of 
the present year, William W. Crapo was unanimously chosen 
for the term of three years. 
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The last Report of the Water Commissionere is dated 
November 30th, 1869. We have already given, in the first 
part of this Report, extracts from this last monthly commu- 
nication of the Commissioners, in which they set forth the 
reasons why, at that time, they did not give a full account 
of the operation which for a period of four years had been 
under their control. We have no occasion to repeat this 
part of the Report. In closing they say : 

" Within a few weefca, at the longegt, the citizens of New Bedibrd will 
receive, as a result of the large eipeuditnre of mooej in tbis direction, a 
supply of water which it ia believed will prove ample in ■juantity and excel- 
lent in quality. 

The work is so far advanced, that during the month of December it is con. 
fidently expected that the water of the Acoshnet Lake will (low through the 
Conduit and nil! be pumped into the Distributing Reservoir upon Mount 
FleasaDt, and will then flow through the streets where pipes have been Ud, 
available for the extinguishment of fires and for use by our citizens in fami- 
lies and for manufacturing purposes. 

At the present date there ia but little more work required to accomplish 
this long desired result. 

The expenditures to date have amounted to S52S,538.33. 

The extent of Distribution Pipe authorized by the City Council, has been 
laid through the principal streets and where most required for finj pui^ses. 

By 3 recent Ordinance ot the City, creating the Acushnet Water Board, 
authority is given to the Board to add to this dietributjon to the extent of two 
thousand feet each year. 

TMs provisioD, while it may prove ample hereafter, when the wants of the 
citizens have been met more (ally than they are at present, ia not sufficient 
to meet the present 'demand for water. 

There are several localities where t^ water is needed and where its 
Bopply should not be delayed. 

The Commissioners estimate that at least fifteen thousand feet of Distribu- 
tion Pipe should be placed in tbe streets early in the ensuing season. 

To supply all with water who earnestly deare to use it, more than this 
extent of pipe will be required. This particular subject should have the 
Bttentbn of the Water Board and of the City Council at an early day." 

The Acushnet Water Board was organized on the 4th day 
of November, 1869. By the terms of the Water Ordinance, 
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the ComnuBsioners were to constitute the Board ontil the 
expiration of the time for which tbej were chosen. 

At the meeting of the Board at the abore date, William 
W. Crapo was chosen Chairman. 

James B. Congdon was re-appointed Clerk, and was quali- 
fied by taking the required oath before William W. Crapo, 
Jastice of the Peace. 

At this meetiDg the kind of service-pipe was fixed upon 
and a contract consmnmated for supplying them and laying 
them down. George A. Briggs, the Acting Engineer, was 
authorized to act as Superintendent of the Works. 

On the 80th day of December, there was a meeting of the 
Acuslmet Water Board as constituted by the Ordinance. 
The Mayor presided. No business was transacted. Two 
meetiDgs were held during the month, but no business of 
importance was presented. 

On the 7th day of December, a Commission consisting of 
James B. Francis of Lowell, Maws., D. M. Greene of Troy, 
N. Y., Ciiarles H. Haswell, New York, Charles Hermany, 
Louisville, Ky., J. C. Hoadly, Lawrence, Mass., Joseph 
Belknap, New York, and G«orge H. Norman, Newport, R. 
I., met in this City, for the purpose of conducting some 
experiments with the Pmnping-Engine of the Water Works. 
The invitation was given by WUliam J. McAlpine, Esq., by 
permission of the City CommissionerB. Mr. William Botch 
of this City, kindly consented to serve as Clerk, and rendered 
very laborious and valuable assistance. The Pumping-En- 
gine was designed by Mr. McAlpine, the Consulting Engi- 
neer of the Water Works, and he, therefore, as well as the 
Water Commissioners and the Contractor, were interested in 
the result of the experiments to be conducted by the exami- 
ners. We have no occasion to describe this Engine or to 
state the result of the experiments. They continued several 
days, and the results, with a particular description of the 
Engine, and drawings showing its construction and exem- 
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plifyiug its operations, will be found in the Beport prepared 
by the Chairman of the Committee, J. C. Hoadly, which 
will make a part of this Report." It is sufficient for us to 
state that the result was in the highest degree satisfactory to 
all who were interested in the Engine or the Works, 

At the election in December, George B. Richmond was 
chosen Mayor ; and at the organization of the City Govern- 
ment in January, 1870, Charles M. Herce, Junior, was chosen 
President of the Common Cotmcil, and these gentlemen, by 
the terms of the Ordinance, were now members of the Acush- 
net Water Board, the former its President. The first meet- 
ing was held on the I3th of January, aud from that date to the 
present time no monthly meeting has been omitted. In De- 
cember, 1869, the "Ordinance establishing the Water Rates 
of the New Bedford Water Works " was passed. It may be 
observed in relation to the rates thus established that they 
were agreed upon after a careful examination of the rents 
ohai^d in other cities, and under the influence of a wish on 
the part of the members of the Council, to place them as 
low as it was possible consistently with -a due regard for the 
pecuniary interests of the City and of the provisions of law 
in relation to the income to be derived from tiie Works. 

The Water Committee for the year 1870, consisted of the 
Mayor, Aldermen Gifford and Sherman, and Messrs. Mackie, 
Hitch and Soule of the Common Council. 

The operations of the Acushnet Water Board for the year 
1870 have been constant, diversified and important; in 
many cases perplexing and wearisome. Even the records 
of the Board, extending as they do over eigkty^ix folio 
pages, give but an imperfect idea of the amount of thought 
tiiat has been bestowed and the labor that has been per- 
formed. Very few, excepting those who have been in some 
way connected with the enterprise, are aware of the extent 
and laborious character of its direction and superintendence. 

•In lbs Appendix will b« flnind wme eitnoti from ■ "Beriew ot tha HoAlplnfl Fomp 
iBg HaohliM, V KonraUK. Btdigt, CItU Xugliwtr." 
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The extraotfl which we have given from the Reports of the 
CommissioDers, continued by them mitil the expiration of 
their term of office, have afforded you some insight into the 
extent and character of their operations. With regard to 
the labors of the Board, during the year that the work has 
been under their chaise, there are no such sources of infor- 
mation and insight. As we have said, even the records, 
minute and extensive as they are, &il to give a full impres- 
sion with regard to the time, labor and thought which have 
been demanded of those who have been officially in charge 
of the undertaking. 

Although a large proportion of the claims for land taken, 
and for damages for the right of way for the Conduit had 
been settled, yet many and some of the most difficult 
remained. 

Damages of an incidental and unexpected character have 
been presented, demanding much time for their investigation 
and settlement. 

The determination with regard to the streets upon which 
the Water-Mains were to be laid has taken much time, and 
has called for the exercise of a careful scrutiny and a sound 
discretion. Not only in making the contract for the pipe and 
the excavation, has care and attention been called for, but 
difficulties connected with this part of our operations have 
been constantly met with, and have demanded the time, and 
not unfrequently the patience of the members of the Board. 

Questions with regard to the laying down of the Services 
have been constantly recurring. 

The fencing of the Reservoirs and the Engine-Lot, and 
the operation of clearing up the latter, has called for much 
attention on the part of the Board, and a large expenditure. 
Some purchases of land, rendered necessary for the symmetry 
and convenience of the lot, have been made. 

The selection and placing of the hydrants have been an 
important part of the operations of the year. 
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DriDking fountains hare been obtained and placed in such 
situations as seemed best calculated to render them useful. 

To prevent injury to the banks of ttie Receiving and Dis- 
tributing Keservoira they have been graded and seeded. 

Id this brief recital we have indicated the variety of oper* 
tttions which have called for and received the attention of the 
Board for the first year of its exts^ace. It would be impos- 
sible in this Beport to enter minutely into a description of 
these operations. 

Their nature and extent are expressed in a form to allow 
them to be pretty clearly understood in the detailed account, 
which 13 herewith presented, of the expenditures for the year 
1870. In this account all the details are ^ven, and th^ are 
arranged under the different heads that the outlay under each 
may be readily determined. 

The whole amount of the expenditure of the year has 
been 1117,840.81, arranged under the following heads : 



OoBdllit, 


•6,868.44 


Dm,, 


135.68 




6,797.54 




60,879.5T 


Whole «nm expended, «8,868.7« 


LeM received of irater taken, 7,874.19 


Eojine-Hoiae, 


M8I.02 


Engine, 


2,908.49 


Banning Enpne, 


8,799.95 


En^neering, 


2,874.91 


Dionng xwSBrToiTf 


717.98 




B,481.10 


iDBpectOM, 


277.00 




2.100.00 


Enfpne-HoQse Lot, 


16,055.70 


Incidentals, 


1,406.54 


Feokbam Boad, 


012.00 




(117,840.31 
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The whole expenditure npon tlie New Bedford Wxtar . 

WcN^ks up to the present time, has been 8641,773.60 

To the account as it Btanda upon the bo<^ of the Treasurj, 
there hare been added the following itenu; 
Expense cf the prdimiDarj earreja 

and inrea^atiofW, S2,605.M 

IKBCount upon Bosda aold, 6,000.00 7,605.34 

S649,S79.14 
The appTopriations to Un) date hare been 9700,000.00, leaving a bal- 
ance in the Treaaurj on the &th daj of December, 1370, of 860,620.66. 

The ezpenrlitora is arranged aa follows : 
Conduit, 



Distribntibg Reserroir, 

Distribution, incloding Serricei, 

Engine-House, 

£n{pne, 

Jtunnlng Engine, 



Storing BeserrcHT, 

Beceiving Beservtnr, 

Inspeotore, 

Engine-Honw Lot, 

Salaries, 

Inddentals, 

Pamp- Well and CnlTert, 

Bomestaad of Ansel White, 

Feckbam Boad, 

FtelinuDaiy ontlaj, 

IHsconnt on Water Bonds lold. 



S170,S41.43 
18,84G.34 
69,591.58 
164,097.50 
SS,1 16.69 
67,456.88 

8,799.95 
33,511.88 
45,556.73 
36,446.81 

6,570.89 
16,055.70 

9,225.00 

7,848.18 
18,561.41 

4,000.00 
513.00 

»641,773.80 
3,605.84 
6,O0O.O« 



YfbfAe amgnnt expended, 8649,379.14 

In'addition to the detailed accoant of the expenditures of 
the present year, tlie recapitolatioQ of the same, and a sum' 
maiy of the whole expenditure upon the Works, which we 
]&j before you with this Report, we hare also had prepared, 
aad now send you, a statement, giving each item of expendi- 
ture from the commencement of the enterprise to the present 
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By tiie 17Ui Section of the Water OrdmsDce, it is made 
the duty of the Superiatendeat, anatully, in the month of 
December, to make a Keport to the Board of the operations 
in his department. 

We have, in the method we have adopted for arrangiing 
our Report, had in view the fact, that the statement of the 
Superintendent would embrace certain parts of our opera- 
tions and their results, with a definiteness and fullness not 
to be expected in the general account which it devolved upon 
us to prepare. His Report, for the reason that to some extent 
it will embrace the whole period of his connection with the 
Works, will, for the same reason that m^es this a general 
and not a yearly statement, give you a view of the operation 
which is not to be obtained from general descriptions or de- 
tails of expenditure. 

His Report will make a part of our own, and to that 'we 
would respectfully refer you for such a description of the 
New Bedford Water Works, as his engineering ability and 
his intimate acquaintance witb all their parts will enable him 
to prepare. 

There are one or two sabjects connected with the distri- 
bution of the water through the streets, and the Service Pipes 
by which it is carried into the dwellings and places of busi- 
ness of the inhabitants, which seem to call for attention in 
this Report. * 

You have been informed in another part of onr Report, 
that the Commissioners in their arrangements for supply- 
ing the Service Pipes allowed to the taker the choice be- 
tween pipes of lead and those made of iron with a lining 
of cement. 

Nearly all the Services which have been laid have been of 
one or the other of this description. 

Although a lai^ part of the Services have been of lead, 
yet as there has been, from time to time, and in various 
forms, controversies upon the subject, the Commissioners 
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feel it to be their duty, as they have allowed lead to be used, 
and think it to be, upon the whole, tiie best material that 
has beeD or can be used for this purpose, to state the groundfl 
upon which they founded their opinion and their action. 

The Board, when the subject first presented itself for con- 
sideration, while they were aware of the fact that a belief of 
the imhealthy character of water passing through leaden 
pipes was entertained by many, were also familiar witii the fact 
that such pipes had been in use in Gi*eat Britian for centuries, 
and that in all, or nearly all the large cities of this country 
they were in almost universal use. 

Unwilling to rely upon this general tact in a matter of so 
much importance, the subject was further investigated, and 
such investigation fully confirmed the impression that had 
been entertained of the safety attending the use of lead pipes 
for our Services. 

When it became necessary for the Cochituate Water 
Board to decide the question, as to what kind of pipe 
should be used for the City of Boston, a careful invest^a- 
tion was entered into, and the result was that lead was unan- 
imously adopted. The Report of the Commissioners on the 
best material to be adopted for Distributing Water Pipes, 
covers nii^y-seven pages. We shall give a few extracts 
from that interesting and exhaustive publication. 

After speaking of the experiments made by Professor 
Horsford, of Harvard University, they say : 

'■These expenmenta demonstrate that the action of the comparatiTclj pnre 
irater of Lakes and Biren upon bright ban <^ lead, which, on th^r immer-' 
■ion in it, ia ^Etinctlj' perceptiUe, ceates afier a period of a few dags; and 
Aat Otis immediate action of the miler vpon the tar/ace of ike lead, forma a 
coating, toAtcA, for t^ practical parpo»et, it impenioui to water, and etUireiy 
iiuobMe in it. This coftting reinunH nnchanged during anj period in which 
h ha* tbns far been immersed ; its appearance after some monAs or ^ ears of 
immernon, in the case of the Croton, (New York,) is quite the same, as 
irithin three or (but days from the first inuneruon." 

This protective coating formed upon Qie sur&ce of tha 
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lead pipe by the action of pure water, is a most interesting 
and important fact in connection with ita use, for the pur- 
poaea of water distribution. It ao happens that our short 
experience in the distribution of the water of the Acnshnet, 
has ftiUy confirmed this statement. A piece of lead pipe 
laid by ua, which we had caused to be taken up that a larger 
might take its place, was found thus, we may say, beauti- 
fully coated. It had been immersed eight months. The 
interior was as smooth as polished steel. This confirmatioa 
of the experiments of the Harvard Professor and the state- 
ments of ^e Cochituate Board was rery satis&ctory. It is 
admitted by this Board, that waters of wells and ^rings in 
certain situations and under certain conditions may produce 
an effect upon lead so as to render the water unheaithy. 
They proceed to say : 

" ^e oegatiTS evidence tint no well authenticated casea of disease have 
occurred, in coDseqaeuce of drinkiug tlie water faraished bj the public irater- 
vorks of the cities of London, Philadelphia, New York, and manj other 
plaoeB, where distributed throngb leaden [npes, antborizes tlte beHef that the 
■cattered caees of diaesae, wUch hare been luoallj traced to the use of w^r 
fi«iu wells and springB, have arisen thun some propettj peculiar to the water 
from these sources and not common to water detired from lakes and riTera." 

The report proceeds to state : 

"Since it haa been discovered as the reenh of repeated trial, that the efiect 
qf, the Schaylkill and Croton rivers, and of Cocbitoate and Jamuca L^ee, 
upon lead, ia liduted to a short period from its fiiet immersion, and that hj 
this temporarj effect, there is mvaiiaUj prodoced an indissoluble coating mi 
the snr&ce i^the lead, which permaneottj protects it against any tiatber action 
of the water iqion it, and conseqnentlj preserrea tiie water agunaC iaUlnng 
nay pcnsonons ^opeitji and siuoa iC i» fiirtiier ascertwned Aat the more 
efficient power oi disccdoriDg lead, which is found to reside io oertam water, 
apparently pore, t* imparttd hg a mfisfonM roreZy i/* ever Jbund, estcqat m a 
verymmiUed^tw, in Ae voter of laket and riwra, there appears to be no 
longer tay good ground to aj^icehend injurioos effects npon water at tlna die- 
cription, bcm its bong faraaamitted through leaden pipes." 

We shall make but one extract more from this Report. 
" FrcAnor Horribrd b Us report to thi Board of Jolf 2etb, e^renes the 
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fblbwiiig opinion : "Withont an attempt at fuTtber enandatioii of the con- 
cluuons at trhich I have arrived, I may state, with whatever of emphasU 

uninterTupted inveBti^tion from the first of last Februarj ontil dow, may 
JDBtly give to the opinioa, thai CocMuale vxUer mag be seroed fivm leaden 
pipes connected wUk iron main* le^hout detranent to heaUk." 

We might, were it necessary, and space would permit, 
lai^ly multiply our extracts from this Report, all tendiug to 
tiie same result. An interesttDg feature throughout the testi- 
mony is the formation of an insoluble incmsialion, lining 
the pipes. , 

We have before us a publication conbuning extracts from 
the report made by the British Government Commissiouers, 
showing the safety and superiority of lead pipes as Water 
Conduits, from which we propose to make a few brief ex- 
tracts: 

" The water at present tnpplied io Londoo, may be circulated throngh 
leaden pipes, or preserved in leaden cisterns with an nousnal degree of 
safety." 

"We are assured by Dayce, the eminent phyncian of Aberdeen, that 
dnring a period of 1 T years he has never known an instance of illness from 
this cause. All the pipes are lead." 

"Thomas Dale, Esq., engineer of the Hall Water Works, says that 
leaden piping which is constantly changed toouU become coated oery toon, and 
tAe lead be protected by ike oxide. 1 beUeve that it is quite likely that iron 
pipes have lo be renewed in the course <tf a few years, &om the action of the 
water upon them." 

" Bobert Rawlinson, C. B., testified that galvanised iron pipes are not to 
be recommended." 

. " Thomas Doocan, en^eer rf the Liverpool Water Works, stated that he 
had not fonnd that the water which we now deliver in Liverpool have any 
effect apon the lead pipes, at Ae pipu become coated on the intide by lAe eartky 
itdts fdtich are held in awpension. I believe tluit when the ,lead is once 
coated over, the water has no effect whatever upon it" 

■* Alexander Bain, Esq., Professor at Aberdeen, says that the qaestion of 
the aolioa of lead npcm the water nip[diect to that city has been a matter of 
ohemicBl investigation, and the tesnlts wore perfectly sadsfaclory." 

" Dr. Edward Erankland, f. R. S., remarks : < We have many coses in 
tbow waters which have been examined ttir the comnusuon, of very soft 
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waternotactingin the leait upon lead, even upon veij tHifibt lead, ao that 
there u no neceaarj connection between the toftneas and the action npra 
lead.'" 

" L F. Bateman, Eaq., tetti6ed that they dm leaden pipee in London -, 
wrought iron pipee will not do ; thej- corrode and bimL Ue tried iron, bnt 
rejected them and snbatitated lead." 

" Samuel CoUett Homersham, Civil Engineer, imji &e water fiir the rappl/ 
of Caalle' Howard it broaght half a mile through lead pipe. Speaking of the 
Catnbam Worki he says, there we have no comptaintt, and in bet I niaj sa; 
pontivelj, that there ia no action of that wat«r npon lead." 

The New York Evening Post of April ISUi, 1870, con- 
tains a long and able article upon the use of lefl4l for water 
pipea, with a short quotation from which we shall close what 
we hare to communicate on the subject : 

"Galvabized iron pipe has been eitennvelj osed, bnt it does not meet the 
reqnirententa of health and dnTsbility. Galvanized iron pipe is notsaitaUa 
for water condnita. Lead pipe haa been in use over five hundred years in 
England and elsewhere, and hag, tberetbre, bad a longer practical teat than 
jupe made of anj other metaL It combineB the necessary requirements of 
strength, durability, pliability, conveaienee, cheapness, and htallA. The 
fTn mmiwn nn appMnted by Parliament some yean since, to inves^aCe and 
report what kinds of pipes were the Aeallhieit and beat for conveying water, 
decided in favor of lead." 

Thus far in our Report, we have said hut little respecting 
the difficulties we have had to encounter, arising from the 
failure of contractors to complete their engngements and the 
necessity of meeting the claims for land taken, and damages 
in various forms, before the courts. We see no good reason 
for giving you, in detail, our experience in these respects. 
The Council and the people are already familiar with the fact 
that embarrassment and delay, much extra labor and a 
largely increased outlay have resulted firom these sources. 

It is gratifying to be able to state, that with regard to the 
contracts Hpon the Works, there are but few unsettled ques- 
tions remaining. We have met most of our difficulties in 
this part of our operations as tliey have arisen, and are confi- 
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dent that we can dispose of such as remain without an appeal 
to any jurisdiction outside of the parties. 

It will be remembered that in the communications of the 
Water Commissioners to the City Council, the fact has beca 
stated, that estimates of the expense arising from land dam- 
ages could not be presented, because of the disposition on 
the part of the owners of the land which the exigencies of 
the work required should be taken, to hold it at prices far 
in advance of what was considered its real value. To meet 
this condition of things, not, to he sure, unconsidered in the 
early movements, but certainly greatly underrated, has i-e- 
quired the constant attention of the Board. In the courts 
and out of them, these questions have been met, and one 
after another, in one way and another, have been settled. 
Some are yet unsettled; and with regard to many of them, 
all that can be said is this, that the same conditions of in- 
dividual over-estimate and legal uncertainty remain. It 
should, however, be stated, that these remarks do not apply 
to all or a majority of the cases where the right of eminent 
domain has been exercised by the Commissioners under the 
authority of the General Court, and questions of land dam- 
ages and other damages have been the result. In a great 
majority of instances, we have met with a fairness and can- 
dor in the demands made, and in the subsequent examina- 
tions, highly gratifying, and that have allowed of prompt and 
satisfactory settlements. We are inclined to the opinion, 
that notwithstanding the obstacles of this character which 
have beeu encountered by us, and the increased trouble and 
expenditure which have arisen from what we feel bound to 
consider as unreasonable demands upon the City, we have 
not in this respect suffered to a greater extent than is shown 
in the history of all similar undertakings. The difficulties of 
this character, always encountered, when private property 
and private rights are surrendered to the claims of public 
necessity or convenience, are inherent and unavoidable. 
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Values and injuries are magnified under the iufiuence of ex- 
cited feeling or the assnrance of sympathy from those who 
in the last resort are to judge between them and the power 
whose exercise cannot be resisted. 

We feel assured that in the exercise of the authority 
conferred by the law, there has been uniformly manifested 
on the part of the agenta of the City a spirit conciliatory and 
fair ; that under the infiuence of a strong desire to avoid 
unpleasant controversy and costly litigation, offers have 
always been made to the extreme limit in any view of the 
case allowable ; and that every possible effort baa been made, 
when the alternative has been a settlement by the law to 
secure the rights of the City. It is gratifying to think that 
by the close of the coming year, the Managing Board will 
most probably be relieved from this unpleasant part of their 
duty. 

lu bringing our Keport to a close, it gives us much pleas- 
ure to be able to assure yon that this expensive and impor- 
tant undertaking has been accomplished in a manner which 
is to us, and should be to all the citizens of New Bedford, a 
source of great satisfaction. 

This result has been largely owing to the ability and faith- 
fulness of those to whom has been committed the engineer- 
ing and oversight of the work. 

It was fortunate for the City, that at an early stage in the 
history of the undertaking, those who had charge of it 
called to their aid some of the best informed minds of the 
country, and that the Commissiouera were able to command 
the services of one of our ablest engineers wheu the leading 
features of the work were to be determined. 

William J. McAlpine as the Consulting Engineer, George 
A. Briggs as Engineer in charge and General Superinten- 
dent, assisted by his subordinates, George' B. Wheeler, 
William B. Sherman, Roswell E. Briggs and Israel C. 
Cornish, gave to the New Bedford Water Works all that was 
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called for of engineering skill and faithfulness. In every 
stage of the undertaking, the agents of the City in its num> 
agement, have found on the part of their engineering corps, 
Dot only the ability which gave assurance that the plan pro- 
posed was the best, but that sense of integrity which secured 
its faithful execution. 

It should follow &om this that the plan of the New Bed- 
ford Water Works is good, and that, as a whole, the under- 
taking has been faithfully accomplished. 

We would repeat the declaration already made, that the 
people of I^ew Bedford are this day in posaesBion of a 
Water Storing and Water Distributing instrumentality, which 
for completeness of plan, thoroughness of execution, and 
edbnomy in its outlay, will bear a comparison with any 
undertaking in this country. 

With regard to the expenditure we have but a few remarks 
to make. It has exceeded the estimates ; but this excess 
has resulted principally from three causes, neither of which 
are reasons for the belief that what has been said of wisdom 
io the plan and faithfulness in the execution are not true. 

In the £rst place all the estimates, or rather conjectures, 
with regard to the expense of the land and other damages, 
have proved unreliable. Upon this point we have already 
spoken, and we have nothing to add to what we have said 
upon the subject. 

The giving way of our Storing Reservoir Dam was a most 
unfortunate occurrence ; causing much debiy and a greatly 
increased expenditure. Upon this subject we have only to 
refer you to that part of our Report which speaks of the 
event, its causes and consequences. 

We have extended the Works much farther than was 
originally contemplated. Our estimates were for len miles 
of pipe ; we have laid down seventeen miles and a half; and 
to this large increase of needful and authorized expenditure, 
is to be added the outlay by which the Engine lot has been 
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enlarged, cleared and neatly fenced, and fences placed around 
the Receiving and Distributing Beservoirs, and tlieit banks 
smoothed and seeded. 

, It should be ever borne in mind, that althou^ when we 
shall have completed our plans for distribution, we shall 
have expended upon our Works about the sum of seven hun- 
dred thousand dollars, and have constructed them entirely on 
credit, that we have contracted a debt of but five hundred 
thousand for their completion. This ia the amount of the 
Water Bonds issued. 

The noble bequests of Sylvia Ana Howland have enabled 
us to accomplish this. It is true, that upon a moiety of the 
two hundred thousand dollars which have come to us from 
this source, and which have met two-sevenths of our whole 
expenditure, interest is to be paid, as upon the Water 
Bonds, at the rate of six per centum per umum. But this 
is a payment that does not impoverish. It is gathered into 
the Treasuiy, not to be disbursed to the public creditor, but 
to foster, under tie direction of experienced and devoted 
public servants, the great interests of public liberal educa- 
tion, and of the diffusion of knowledge among the people. 

We are not yet prepared to present to the Council any 
statements or recommendations with regard to the coming 
year. Should this be found necessary, a special communi- 
cation will be addressed to you. 

All of which is respectfully submitted. 

GEORGE B. RICHMOND, 
CHARLES M. PIERCE, JUNIOR,' 
WILLIAM W. CRAPO, 
WARREN LADD, 
DAVID .B. KEMPTON, 

Acushnet. Water Board. 
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Cnr OP New Bbdfoed, 
Offtcb op Sdpt. of New Bedford Water Wokks, 
December 6th, 1870. 

To the Acushnet Water Board : 

Gentlemen, — By the 17th Section of the "Ordinance to 
provide for the establiBhment of the Acushnet Water Board, 
and for the care and management of the New Bedford Water 
Works," it is provided as follows : 

"The Superintendent of the Works shall, sometime during 
the first week in December, annually, lay before the Board a 
Report of the general condition of the Works, a detailed 
statement of all expenditures in his department, and of all 
such other matters and things in connection therewith as he 
may deem necessary, or in relation to which he may be spe- 
cifically instructed by the Board." 

In proceeding to dischai^ the duty which has been placed 
upon him by the Ordinance, the Superintendent would, in 
the first place, give his attention to that part of it that is em- 
braced in special instructions from the Board, founded upon 
the closing provisions of the Section. 

The Board having arranged to include in their Eeport, not 
only a statement of the proceedings of the year during which 
they have had charge of the undertaking, but a history of 
the enterprise from its commencement, the Superintendent 
and Engineer was directed, in his Eeport, to give such an 
account of the leading features of the Works, as would be 
in harmony with this comprehensive design. 

The New Bedford Water Works were projected to supply 
the City with an abundance of pure water. 
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Preliminary to the selection of a drainage district, a thor- 
ough reconnoiasance was made of the country in the vicinity 
of the City. 

These examinations extended to the west as far as the 
"Wautuppa Ponds andto some of the sources from which they 
derive their supply ; on the north to Bums' Brook and Fall 
Brook in East Freetown, and the Middleborough Ponds 
situated in Lakeville ; aud on the east to the valley of the 
Mattapoisett Kiver and Snippituit Pond; embracing more 
than one hundred and fifty square miles of territory. 
- The result of the examination was a conviction that the 
Acushnet Valley presented the most favorable locality from 
which the supply could be taken ; aud subsequent surveys 
proved the conclusion to have been correct. 

After these examinations were concluded, and a survey 
and estimate had been made for bringing the wat^r of the 
Acushnet from a point on Benjamin Wilson's farm in the 
town of Acushnet, it was thought proper by the City Gov- 
ernment, in order to have this important point conclusively 
settled, to have another examination of the territory, and 
another estimate of the cost. 

This work was placed in the hands of Mr. William. J. 
McAlpine, an engineer of great scientific acquirements and 
large experience. 

The following sources of supply had been regarded as 
possibly available : Long, and Little Quittacus Ponds in 
Lakeville ; Tobey's Pond in the north part of New Bedford ; 
Fresh River at Turner's Mills and Smith's Mills in Dart- 
mouth ; Acushnet Eiver at Dogfish Bar, and the Acushnet 
Eiver in the town of Acushnet at Benjamin Wilson's farm, 
and at Ansel White's Pond, three-fourths of a mile above 
Wilson's farm ; and the Snippituit Pond in the northerly part 
of Rochester. 

Carefiil surveys and estimates were made, with regard to 
all the localities named with the exception of Tobey's Pond. 
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The Snippituit Pond was regarded only sb an ausiliary 
supply to the Acusbnet plan at Wilson's ; aiMl the estimated 
cost of construction and land damages for this purpose was 
one hundred and twenty thousand dollars. 

The estimated cost of the different plans is here given, the 
cost of distribution not being included. 

Acusbnet, at Dogfish Bar, $293,607.60 

Acusbnet, at Wilson's farm, 395,994.5S 

Acusbnet, at Ansel White's fana, 8I4,S04.SS 

LoDg Pond, 966,069.70 

Freab Kiver, at TnToer'a Mills, 82S,573.60 

Fresb lUver, at Smith's Milk, 3S6,107.S0 

The sources of Fresh Kiver above Turner's Mills, are in a 
very level and extensive cedar swamp, covered witli a deep 
vegetable deposit ; and the adjoining hill slopes are sandy 
loam and gravel ; a few feet below the surface, the material 
runs more or leas into hai-d pan. 

The impervious nature of many of the hill slopes and the 
deep vegetable mould in the swamps, would prevent the 
run-fall from readily sinking into the strata beneath. Such 
a water-shed would be likely to give but a small ratio of 
available water ; and as no other district could be added to it 
at a reasonable cost, no further consideration was given to 
tills plan. 

The plan of damming the Acusbnet at Dogfish Bar, had 
some very serious objections. The Beservoir would flow 
about three hnndred acres of land, covered with thick beds 
of vegetable matter. To cover this large mass of salt marsh 
with fresh water, would probably revive the decomposition 
of .these extensive deposits of vegetation. 

Many acres of the marsh would have only a small depth of 
water upon them, not sufficient to kill the vegetable growth;. 
This would continue the fermentation for years, if it would 
cease at all, and thus greatly injure the value of the water 
for all domestic purposes. 
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The principal objection to the Smith's Mills plan was the 
the extensive cedar swamp which would be flowed, and the 
doubt as to our ability to remove without a very laige ex- 
penditure, the deep peat and muck deposits. 

Long Fond would furnish an abundant supply, present 
and prospective, of the best quality of water ; but as no Leg- 
islative authority had been granted to divert any portion of 
the waters for this purpose no further thought was given to 
this source of supply, except as a resource in case the 
Acushnet should fiul to yield the requisite quantity. 

The Acushnet plan for taking the water from Ansel 
White's Fond was abandoned, and it was decided to construct 
liie Dam at Wilson's farm. It was found that the superiority 
of the latter over the former consisted in this, that by the 
latter tite capacity for storage would be greatly increased, 
and the quality of the water improved. The depth of water 
would be increased and the vegetable growth diminished. 

This location for the Storing Reservoir is tlie best that 
could have been made in the Acushnet valley. At this point, 
thirty-four square miles, or about twenty-two thoosand acres 
of drainage area can be made available at some future day, 
should the growth of the City be each as to require the addi- 
tional supply. 

The water-shed of the Acushnet now tributary to the storage 
was estimated at thirty-three hundred acres, and the catch- 
water-drains which could be added, at two thousand more. 

The auxiliary supplies from other districts, available if 
required, are the following : 

Snip^tnit Fond, 1,600 screa. 

Citch-Water-Draiiu, 2,600 " 

litde Quittaciu Pond, 1,125 " 

Long Fond, 11,800 " 

Making a total drainage district of twenty-two thousand and 
twenty-five acres which could be brought to contribute to the 
future wants of the City. 
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More than twelve thouasod acres of the aoxUiary diBtricts 
could be made available at a cost not exceeding twenty-five 
thousand dollars, witliout including the damage to the Milt 
property below the points where the diversion would be made. 

Numerous experiments, embracing many different districts 
and differing very much iu circumstances, have been made 
in many parts of the Northern and Eastern States, to deter- 
mine the amount of rain-falt which may be collected and 
made available. These experiments show, that from forty- 
five to newly eighty per cent, (the average being about sixty 
per cent.,) of the annual rain-fall can be collected. 

The average annual rain-fall at New Bedford, for the lost 
fifty yeu« is forty-one and a half inches. This has been 
ascertained by an examination of a record kept the whole 
period named, by Samuel Rodman, which I have been kindly 
allowed to copy. The maximum quantity fell in 1829 — fifty- 
eight and fourteen one-hundredtlis inches ; the minimum in 
1846 — thirty and sixty-eight one hundredths inches. 

The quantity falling upon the water-sheds of the districts 
nort^ and east of the City witiiin a circuit of ten miles, can- 
not materially vary from that stated above. 

The following table will show, in a condensed form, all the 
facts, connected with this interesting and important branch 
of tlie subject. It is based upon a population of sixty thou- 
sand, and a daUy consumption of eighty gallons to each 
inhabitant : 
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BTOBING BESEBTOIB AND DAM. 

The Dam which is built to form the impounding Reser- 
voir, and to elevate the waters of the Acushnet to forty feet 
sbove mean high tide, ia situated in the town of Acushnet, 
about eight miles north of the mouth of the Acushnet River 
and seven miles from ihe City of New Bedford. 

The drainage area above the Dam, compnseB between three 
and four thousand acres, and ie exceeding well adapted for 
the collection and storage of a large supply of pure water, 
in proportion to its area. 

The slopes of the water-shed have a very gentle descent ; 
the dividing ridges which separate the waters flowing into 
this valley firom those running to the Mattapoisett, the Fresh, 
and the Taunton Great Rivera, form a low elevation of 
country, varying in hei^t &om seventy to one himdred and 
seventy-five feet above tide. 

The soil, earth and rock, within the limits of the drainage 
district is of one and the same general character, derived 
principally from decomposed and denuded granitic and gray- 
wacke rocks; and consist of sandy loam, sand, gravel, and 
some scattering boulders, in many places underlaid with 
thick beds of quicksand, forming an excellent filter-be|l, 
separating the water from whatever impurities it may absorb 
from the surface and imparting little to it in return. 

The Reservoir is two and a lialf miles long and from one- 
eighth to nearly one-half of a mile in width, — the flowage 
covering about three faundi'ed acres of land, giving a storage 
capacity of four hundred millions of gallons of water avail- 
able above the level which will allow the Conduit to deliver 
five millions of gallons a day. 

The minimum flow of tbe Acushnet, at the point where 
the Dam is erected, is about two and a half millions of gal- 
lons, and the mean average for the year about five millions 
of gallons, in twenty-four hours. The lowest stage of water 
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contiuues only a short time during the diy season, wMch 
generally occurs in the month of August. 

Whenever during the diyest period of the year, the City 
may require more water than the nunimum flow of the Rirer, 
it will he neceesary to draw from the stored water the defi- 
ciency, which is designed to be equal to maintaining the 
mean average flow of the Eiver for the year, or of supplying 
a city population of sixty thousand. 

The Dam is placed between the hanliis of the Acoahoet, at 
a point where they are six hundred and fifty feet apart. The 
west bluff is about fifty, and the east about twenty-five feet 
above the level of the Biver bottom. 

The site it occupies was overiud with more or leas of allu- 
rial and vegetable deposit, principally muck, vaiying in 
depth from a few inches to thirteen feet. Beneath this, was 
a stratum of hard pan, nearly impervious to water ; and this 
stratum was from one to four feet in thickness. The whole 
was underlaid by a thick bed of silicious quicksand, extend- 
ing to the rock fonnation, and in some places was thirty feet 
in depth, appearing to pervade the whole country for a con- 
siderable distance, in all directions. In the absence of water 
the sand was hard and compact, and required considerable 
pickinff before it could be moved. 

All the muck was removed from under the base of the 
Dam, and a trench excavated from six to twelve feet in width, 
and frvm five to ten feet in depth, along the middle of the 
Dam, extending into the banks at each end from fifteen to 
thirty feet. ITie trench was filled with a puddle made of 
gravel, sand and loam, the best materia! to be obtained in 
the vicinity, and carried up with the Dam in layers of about 
six indiea in depth, to within three feet of the top, or one 
foot above the high water line in the Beservior. 

The puddle was thoroughly mixed, by cutting and cross 
cutting with, spades ; and the finer materials from the excava- 
tion were placed upon the upper, and the coarser on the 
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lower side of the puddle wall ; and each layer watered suffi- 
ciently to keep the whole mass moist, and compact it thor- 
oughly together. 

The waste-way tor the Reservoir is placed at the east end 
of the Dam ; and is located some seTcnty-fire feet heyoud the 
face of the hluff. A channel was made from the waste lead- 
ing into the Reaerroir about one hundred and 6{ky feet above 
the Dam, and below the waste it was carried some two hun- 
dred and fifty feet through the bluff to the awamp, and con- 
tinued through the swump to the River, a distauce of five 
hundred feet. 

The waste is constructed fifty feet in width of rubble 
hydraulic masonry, except the overfall which is hammer- 
dressed, — ^the whole resting upon a timber and plank plat- 
form, and that upon a foundation of puddled earth. 

The gate-chomber ia seventeen by twenty-two feet, and 
is placed at the west end of the Dam, upon the upper side 
of the embankment, and is carried out into the Reservoir 
about fifty feet from the top of the Dam. The chamber is 
built of hommer-dreased stone, rock-face, Md in hydraulic 
cement mortar, and carried up to a point four and a half feet 
above the high water line. 

The Gate-House is of brick masonry ; the whole resting 
upon a timber and plank foundation extending three feet be- 
yond the outside of the masonry. The timber is ten inches 
square, laid two feet from centres, the space between the 
timbers being filled with concrete masonry. Upon the tim- 
ber is laid a course of two inch plank, then a thin coat of 
fine hydraulic mortar, followed by a course of one inch 
boards, and upon the boards another course of two inch 
plank, and ell spiked to the timber. 

On the up-stream side of the timber platform, is placed 
a row of sheet piling, six feet in depth, made as tight as 
possible by jointing the edges of the plank and placing them 
close together, and thoroughly puddling around with fine 
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gravel and loftin. Under the platform the puddle is from 
six to ten feet deep, and is extended several feet outside of it 
to prevent any percolation which would he likely to occur. 

Two helts of masonry, laid in full beds of hydraulic ce- 
ment mortar, three feet in depth and about two feet wide, 
are built under the platform, and they are carried over the 
Conduit to prevent the water from following along the plat- 
form and masonry. One of these belts is placed directly 
under the upper angle of the Dam and the other near the 



THE CX>HDUIT. 

The Conduit commences at the Dam, and takes a south- 
westerly course along the westerly slope of the Acushnet 
valley, passing over Morse's Brook below the Mills, and 
winding around the eastern slope of the high ground near the 
residence of George Parris, and west of a gravel hill on the 
Wilcox farm, and crossing the Whelden Brook. From 
thence it proceeds sti-aight to the hill on Alden T. Ball's land 
near Harrington's Tannery. Here it turns to the left, pass- 
ing through the Tannery Pond, crossing the Tarkiln-Hill 
road, and' in front, and near the residence of Daniel Ricketson, 
cutting through the ledge of rocks to the south of his premises , 
and crossing Acushnet avenue. Thence bearing more to the 
south-east, it passes east of the rock bluff on the Hannah 
Bates land. Here its course tends to the west, crossing the 
Belleville road about eight hundred feet west of Belleville 
wharf, and continues south-westerly, crossing the 4-cuehnet , 
avenue again near the residence of the late WiUard Nye, and 
terminating on the Coggeshall taxm at the Receiving Reser- 
voir, five and five hundred and sevenfy-four one thousandths 
miles from the Dam. 

(geologically, the formation of the eountiy througl} which 
the Conduit passes is similar to that of the drainage area * 
already described. For a mile and a half to Morse's Mills, 
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the excavation waa almost wholly through sandy loam, sand 
and gravel, and a few opura of the gruoitic rocks. 

The next mile and a half, from the Mills to the Head-of- 
the-River road ou the Terry farm, it passes through a section 
principally of low wet lauds ; beneath the soil a hard pan 
stratum of several feet in depth, generally prevailed, and 
midcr it a bed of quicksand, which was encountered for 
more thau half of the distance. This sand in many places 
was very loose and difficult of excavation. 

From the Terry farm to Harrington's Tannery, the excava- 
tion was through a gravel plain, with the exception of the 
cut in the hill on Mr. Ball's land, where another of those 
difficult strata of qnicksaud was eucountered. Aflcr cross- 
ing the Tannery Fond, the quicksand bed was again met with 
in the bottom of the trench, and continued for two thousand 
feet. Beyond this, to the Receiving Reservoir, the earth 
•excavation was generally through a harder and more compact 
gravel, in many instances running into bard pan. 

About two thousand feet of this distance the bottom of the 
trench was more or less through a quicksand, and large 
quantities of water were encountered. 

The construction of thk part of the Water Works was 
attended with much difficulty. Although no excavation was 
over twenty and a half feet iu depth, and no rock-cutting more 
than fifteen feet, and although there were only three points 
on the route where the grade line or bottoift of the Conduit 
is above the surface of the ground, yet the maguitude of the 
work,' and the character of the country through which the 
Conduit passes, rendered the undertaking one requiring great 
care, and the constant exercise of the skill and attention of 
those by whom it was directed. 

In excavating the trench for the Conduit, the slopes were 
generally made one foot horizontal to four feet vertical, and 
of sufficient breadth at the surface to give four feet iii width, 
two feet above the grade-line of the Conduit. 
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The earth below this level was excavated to correspond 
vith the curve of the extrados of the lower arch. 

Where quicksand occurred, the elopes were flattened or 
sheet-piling was used, to prevent the sand from running into 
the trench. 

Nearly a mile in length was piled to save excavation and 
expedite the work. Many of these sanda were quite trouble- 
some, causing a good deai of delay iu the construction, on 
account of the large quantity of water intermixed with them, 
keepiDg the whole mass in a semi-fluid state, and thereby 
making it necessary to keep constantly bailing and pumping, 
to enable the work to proceed. 

The bottom of the rock excavation was made to conform 
as near as practicable to the outside of the brick work, to a 
height two feet above grade line ; and above this point the 
slopes on the sides were made one foot horizontal to five 
feet vertical. • 

Wherever an embankment was required to be raised along 
the line of the Conduit to support the work, the roots and 
stumps were grubbed up and the vegetable matt«r removed 
from under it. The earth forming the embankment was kept 
free from large stones, roots and perishable material, and 
was carted on with teams in layers of about six inches in 
depth, and moistened with water whenever required to com- 
compact it together. 

Very little puddle embankment was necessary ; and only 
two or three places on the line were required to be made of 



The Conduit is built in the form of an egg-shaped oval, 
the horizontal interior diameter being three, and the vertical, 
four feet. 

The thickness of the arches, where no foundation was 
required, is generally five inches, the width of a single brick. 
The brick used were hard burned, made to a pattern, nine 
inches long, five inches wide, and about two and a half 
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inchea in thickness ; l^e he^ and builds parallel with the 
line of radius of the arch. 

The lower arch is a semi-circle of three feet, the sides 
four and a half feet, and the top arch one and a quarter 
feet interior diameter. 

Where no foundation was required for the lower arch, the 
the brick were laid in a bed of cement mortar, one inch thick, 
the mortar filling all the irregalarities made in excavation. 

The mortar used was generally composed of one part of 
hydraulic cement and two parts of sand. 

The brick were laid in a full bed of the mortar, and the 
outside of the top and side arches were plastered over with a 
coat, one-half inch in thickness, connecting with tlie out^ 
side bed of mortar of the lower arch. 

ISirougfa the quicksand fonnations, a plank foundation 
was put in, the plank varying in width from sis to eight 
inchea, and were from ten to fifteen feet in length. 

The plank were put in place in short sections ; and when 
in position they were covered with a thick bed of mortar as 
described for the lower axek where no foundation was neces- 
sary. 

Constant bailing and pumping kept the water and sand 
out nntil the ardi was laid and the Oondnit completed, and 
the earth back-filled to the top of the upper arch. 

niie most difficult bed of quicksand was encountered near 
the Dam. Through this a double ring of brick was laid 
upon a plank foundation in the same manner as described 
above. 

Where the Condnit passes from a foundation of masonry, 
as over the top of a culvert, to an earth support, timber 
from fifteen to eighteen feet in length, were put in the bot- 
tom of the trench, one end resting upon the masonry and 
the remainder of its length on the earth. 

These timbers were put in to distribute more equally the 
weight, of the Conduit over a greater lengtb of space, and 
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prevent it from settling and bmaking off between tbe earth 
and masonry Bupport. 

In all cases where a hi^way is crossed, a double ring of 
brick-work is extended from the springing line of tlie 
inverted arch over the top of the Conduit. 

Iliirteen culverts and two over-ways have been bnilt on 
the line. No streams of any considerable size are crossed, 
and only three culverts required having a water-way of more 
than eight feet area. At Morse's Mills and at Harrington's 
Tannery arch culverts are constructed. 

That at Morse's Mills is built partly im a ledge and partly 
on a foundation of heavy slabs of granite paving laid in a bed 
of cement mortar, and has a span of uine« and a rise of five 
feet. That at Harrington's Tannery rests upon a timber and 
plank platform, and has a width of eight, and a height of 
foiu feet. These are segmental arch culverts, having a 
bench or abutment wall of fifteen inches in height. 

The end voussoirs, the steps to the wing walls, and the 
coping-stones, are of hammer-dressed masonry with rock 
face, the remainder of rubble-work, and the whole are laid 
in a full bed of hydraulic cement mortar. 

Three waste-weirs, for the discharge of any surplus water 
which may be permitted to enter the Conduit, are built along 
the line. 

They are constructed to prevent any pressure against the 
masonry of the Conduit from the interior. 

The over-flows are regulated by atop plank, and are so 
arranged that the full capacity of the Conduit may be made 
available, or any portion thereof which may be desired, 
without allowing any waste of water. 

The waste^weir having the largest capacity is located near 
the Dam, and is connected with a chamber, seven and a half 
feet in height, seven feet in width, and eight feet long. The 
over-flow is discharged into a culvert which conducts the 
water to the stream below. 
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From the Waste-Chamber to the Gate-Chamher at the Res- 
ervoir, a distance of one hundred and BOTenty feet, the 
Conduit ia enlarged, so that it may be used for a waete- 
cnlvert to the Reserroir. 

The waste-weirs at Morse's Mills and at Harrington's Tan- 
neiy, are constructed upon the top of the arch colTcrts. 
The over-flow passes through a hole in the top of the arch 
and drops into the streams below. 

This arrangement saved the expense of building a waste- 
culvert to lead the waste water a sufficient distance from the 
work to prevent injuiy. 

Five ventilators are built along the line, for fiie firee circu- 
lation of ur through the Conduit. They are cylindrical, 
having an interior diameter of three feet, are groined into the 
top and side arches of the Conduit, carried up to the surface 
of the ground and coped with a cast-iron cylinder which has 
a flange upon its side resting upon the top of the masonry. 
The cylinder projects about nine inches above the surface. 
This is covered with a cast-iron cap somewhat lai^r than 
the inside cylinder, made in an ornamental form. 

On the sides of the caps at the bottom and under the 
moulding near the top, holes are made for the circulation of 
air. At Morse's Mills and at Harrington's Tannery, upon tJie 
top of the waste-weir chambers, a ventilator is placed of the 
above description. 

To admit of ready access to the interior, twentj'-two man- 
holes are built along the line. The holes are circular, have 
au interior diameter of thirty inches, are groined into the 
top arch of the Conduit and carried up to within one foot of 
the surface of the ground and covered with a large flag stone. 

SBCIEITIH& BESESrolB. 

The Receiving Reservoir is situated on the south side of 
Coggeshall Street, east of, and adjoining the New Bedford 
and Taunton Railroad. 
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The embankment forming the Seaerroir ia fifteen feet wide 
on the top, with slopes on the outside of two horizontal, to 
one perpendicular ; and on the inside one and one-half hori- 
zontal to one vertical. 

The inaide slope has a lining of puddled earth, four feet 
in width at top-water line, and ten feet wide at the bottom 
of the fieserroir, and carried down three feet in width, three 
feet below it. 

All the soil, roots and other perishable materials were re- 
moved from tie aite of the Keservoir and from under the 
embankment, and the most impervious portion of the material 
was selected and used for the puddled lining of the interior 
alope. 

The front portion of the embankment next the puddled 
lining, is made of the best and most impervioos material 
remaining after the selection for the puddle had been made ; 
and the less impervions was put into the outside slope. 

The earth was carted on with teama, in layers of about six 
inches in thickness, and wet so as thoroughly to compa«t it 
together. 

Upon the inside slope ia placed a lining of granite stone , 
one foot thick, having the joints filled with fine gravel. 

The Reservoir baa a depth of twelve feet when filled to 
high water line, and a capacity of three million gallons. 

At opposite comers of the Eeaervoir, a small Gate-House 
ia placed, similar to that described at the Storing Reservoir. 
One is used as an influent chamber, into which the Conduit 
discharges ; and the other as an effluent chamber, connecting 
with the culvert leading to the Pump-Well and with the 
waste-drain of the Reservoir. 

Between the Receiving Keservoir and the Pump-Well, a 
diatanoQ of two hundred and seventy feet, a rubble-stone 
arch is built to conduct the water to the Pumps. 

A small stream which supplies the Wamsutta Mills and the 
Copper Works, was to be carried over the top of the culvert. 
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To do this, without damming l^e Brook, the bottom of 
the oolvert had to be placed two feet below the bottom of 
the Reservoir. This would allow the arch-stone to be fifteen 
inches in depth where the Brook would cross it. 

When the Seaervoir was full, the interior of the calvert, at 
the crown of the arch, would have a rertioal pressure equal 
to ten feet head of water, or six hundred and twenty-five 
pounds to the square foot, while the arch-stone would wei^ 
about two hundred and twelve pounds to the foot, if they 
should be made fifteen inches in depth. About twenty-five 
feet of the culvert h'ad an earth covering of only two feet 
over the top ; this would increase the weight to about four 
hundred pounds to the square foot. The remaining portion 
of the arch had from four to ten feet of earth over it. 

To coimteract the lifting force, prevent percolation, and 
distribute the pressure over as laige an area as possible at a 
reasonable cost, was the object to be accomplished. 

The plan adopted was to line the interior of the arch with 
pine plank, and load the crown of the arch with an additional 
weight of stone. The plank used were thoroughly seasoned^ 
three inches thick, and from five to five and a half inches in 
width, milled to a uniform thickness, and the edges made 
sbaight and beveled on a line parallel with the radius of the arch. 

In the. centre of the edges of the plank, a groove, five- 
eighths of an inch in width, and three-fourths of an inch in 
depth, was cut, into which a tongue was fitted that filled the 
groove. 

The plank were placed directly upon the centering of the 
arch ; and as they were put together, Uie tongues were placed 
in the grooves, and a thick bed of cement mortar was spread 
over ihe outside of the plank previous to placing the ring- 
stone in position, which filled all irregularities of surface 
upon the face of the stone. 

The plank lining accomplished all that was anticipated, and 
no leak has yet appeared. , 
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The radius of the culvert ia three feet and the ahHtment 
waUs one foot, io height. It is placed upon a tindwr and 
plank foundation. Tvo coonee of plank were used in the 
foundation ; the upper course being laid bo as to cover joints 
of the lower, uidall were thoroughly spiked to the timber. 

THE r^mP-VKLL AND BHOINX-BODSE. 

The Pump-Well and Engiue-Houae are situated on the 
west aide of the New Bedford and Taunton Railroad, west 
of Purchase street. 

The Pump-Well is seTenteen feet in depth, thirty-one feet 
long, and twelve feet wide, with four recesses, five by six 
feet for the Pumps. 

The Pump-Well walla and the foundation for the Engine, 
rest upon a rock foundation, and are built of large blocks of 
granite, which have hammer-dressed beds, builds and joints. 
They are laid in courses, in full beds of hydraulic cemont 
mortw and all thoroughly bonded together. 

MSTEIBUTING EE8EKV0IB. 

The Distribating Reservoir is situated on Acusfanet 
Heights, between Mount Pleasant Street and the Hathaway 
"Road, and covers five acres of land. The earthera embank- 
ment which forms the Reservoir, is &om eight to ^ghteen 
feet in height above the natural surface of the ground, is fif- 
teen feet in width at the top, with slopes inside and outside, 
of two feet horizontal to one vertical. 

The turf, roots, and all perishable material were removed 
from the site. The iuside slope of the embankment is lined 
with puddled earth, seven feet in width, one foot above tu^ 
water line in the Reservoir, and fifteen feet in width at tiio 
bottom. Below the bottom of tiie Reservoir a trendi WM 
exoovated in steps, five feet in deptli and filled with paddled 
earth. . 
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Tbe puddled lioing was made from the most impervious 
portions of the exoavatioii, mixed with from twenty-five to 
l^riy per cent of loua iu bulk, si}d carted upos the embank- 
BMBt in layers of abeut six inches in depth, and wet so as 
to moisten the whole mass, ihea cut and cross out with 
■pades to make it tlioFoughlj compact. 

The embankmfflit next to the puddled lining, is formed 
Irom ihs beet material remaining after the puddle had be^ 
selected. The more porous portion of the material was put 
in the outside angle of tJae bank and the soil upon the oat- 
nde slope. 

The earth was carted on with teams in layers of about six 
inches in thickness and wet when necessary. The laiger 
Btdne brought out in the oaits Were put in the outside of tiie 
bank, care bedng takes to have them so placed that no hoU 
low spaces between the stone should be left vacant. 

UpoQ the inside of the embankment^ a slope of large 
sized, well shaped, quarried- atone ia laid, eigliteen inches 
tiuok at the botfoiU and twelve inches at the top, two feet 
above h^ water line. The edges of the atones were brokw 
to a fair line, and the joints between them filled vrHh gravel. 
Between the back of the stone fticing and the &ont of the 
puddle, is placed a lay^r of nearly one foot in thickness, of 
Bonall stone and gravel, which was raked and thrown from 
tiie puddle lining upon the slope. 

The bottom of tlte Reservoir is of an impervious nature ; 
and to lev^ it was all that was deemed necessary. 

Socn after the Reservoir was filled, a small Mnount of 
peveolatioa showed itself at the the south-west and north- 
east ndes-. That at the south-weet ^de came to the surfoce 
of HiB ground a short distance from the embankment, giving 
indication that it passed under the puddled lining below the 
bottom of the Beservoir. 

Ai iha- sortb-eaat sidet a slight sweating made its appear^ 
ancB-near the foot of the slope, which appeared to have 
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passed through the embankment. These percolations were 
carefully watched ; and it was soon discovered that the water 
was gradually diminiahiag. It has continued to diminish. 
Little, if any, is now to be seen at the north-east side, and 
bat an imimportaDt quantity showa itself at the soutit-west 
part of the Iteserroir. The Beserroir, when filled to high 
water line has a depth of serenteeu feet, and a water aur&oo 
of three and one-ei^th acres. It will contain foorterai 
millions of gallons. 

^e Gate-Chamber is placed on the east si^c of the Beser- 
Toir, at the foot of the inside slope. It is built of rubble 
granite, laid in courses, in full beds of hydraulic cement 
mortar. 

It is divided into tiiree divisions ; the Force-Main, Drun- 
Fipe and Gates occupy one division ; the gates regulating Qie 
deliveiy into the distribution are placed in the Kecelving 
Well ; and in the delivery-chambers are the screens and two 
Bixteen-inch Distribution Mains. 

Over the chamber is built a substantial brick G^te-Hoose, 
which is connected with the top of the embankment by a 
foot-bridge. 

ENQIHE-HOUSB. 

The Engine-House is thirty-eight by fifty feet, and the 
wing in which the boilers are placed is thirty-two feet eight 
inches by thirty-nine feet eight inches. It is built of granite 
masonry, the base of rough ashlar laid in regular oonraee, 
and the buttresses, cornices, arches over the doors and vrin- 
dows and pilasters are of stone cut to a pattern. The 
body of the building is of small mbble-fltone, of irregular 
shape, the whole being laid in fiill beds of mortar, made of ' 
one cask of hydraulic cement to one of common lime, mixed 
vrith a sufficient quantity of clear, sharp sand. The roofa 
are covered with slate and are supported by iron trusses. 

Tba lot on which the Engine-House staii^, is bounded oa. 
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ill sides by streets, and is about five bundred feet in lengtti 
by four buodred feet in width ; and when it shall be tastefully 
laid out will present a pleasant appearance. 

The btuldiog was designed by our former townsman, 
Edward D. Lindsey, of New York, and does much credit to 
his taste and skill as a professional architect. It is a 
convenient and snbstantial structure, and its style and grace- 
ful proportions give it an attractive appearance. 

THE PUMPmO-ENQINE. 

The Pumping-Engine is a vertical beam, condensing, ex- 
pansive steam-engine, with two vertical single-acting pumps ; 
one of which is placed on each side of the beant-centre. 

The Engine was designed by William J. McAlpiue of 
New York, Consulting Engineer of the Works, and ia called 
the McAlfhtb PoHPrnG Machdie. It was constructed by 
G-eoige W. Quintard of the Morgan Iron Works of New 
York. 

It was guaranteed for two years fivm the time of its 
acceptance, and to show a duty at the trial test, of sixty 
millions pounds of water raised one foot high by one 
hundred pounds of good anthracite coal. 

A more definite description of this Engine and its action 
is not here required. The Report of the Board of Examin- 
ers, by which it was fully examined and tested, which has 
been printed and illustrated under your direction, contains a 
carefiiUy prepared description of the machine and its work- 
ing. Permit me to egress the hope that you will albw it 
to be connected with your Report. 

I would here state that tiie Engine contdnues to accom- 

• plish all that was claimed for it by the designer ; and it is 

believed that a better duty could now be shown, should the 

machine be put to a test, than was obtained at the time of 

tiie trial. 

This machine, that it may continue in its perfotmaoce to 
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meet ihe conditions of the contract and the results of its 
trial under the best engineering ability of tbe country, mtist 
have given to it the constant supervision and ability of a 
competent engineer. 

Mr. Charles B. Smith, who has always had it in charge, 
is well qualified for his position ; and do want of faithfulness 
on his part has prevented our Engine from fully meeting the 
expectation of those most interested in its performance. 

THE FOBCE-MAIN. 

The Force-Main, leading from the pumps to the Distribut- - 
ing Reservoir, is of cast-iron, sixteen inches in diameter 
and nineteen hundred and ten feet in length, measuring to 
the west side of tiie effluent chamber. From this point, to 
the west side of the Reservoir, a distance of three hundred 
feet, the water is conducted through a cement pipe, and dis- 
chaiged at the bottom of the Reservoir upon a pavement 
laid in cement mortar. The Main starts at the pumps, at a 
level of thirty-five and one-third feet above tide water, and 
delivers the water at the bottom of the Reservoir at an 
elevation of one hundred and thirty-seven and a half feet 
above tide. 

In this arrangement, the head of water is constantly vary- 
ing with the depth in the Reservoir ; but no waste of power 
takes place, as is the case where the water is pumped into 
an influent chamber and allowed to flow over a weir into the 
Reservoir. 

New tie Engine-House and above the Check-Valve on the 
Force-Main, a connection is made with a ten-inch auxiliary 
Force-Main, which is Ifud through Purchase Street to Feerl 
Street, a distance of about four thousand feet. 

This auxiliary pipe was designed to be used for the double 
purpose of a pump and Distributioa Main. 

In the Report upon the Fumping-Engine by the Committee 
of Engineers, this arrangement is fully examined ; and the 
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use of a Bixteen-inch Rising-Main and of this ten-inch atudl- 
iaiy is pronounced under the circumstanceB, to be judicions. 
Some doubt has been thrown upon tlie propriety of this con- 
clusion in its fullest extent hy the fact, that the multiplication 
of the Seirice Pipes has caused such fluctuations in the pree- 
sure on the Mains as at times to interfere with the efficient 
working of the Engine, although these fluctuations did' not 
exceed two and a half pounds pressure per inch. As, 
,undfir ordinary oircmnstancea, it is not important that this 
ten-inch auxiliary Force-Main should be open when the 
pumps are in motion, the gate in it has been closed, and all 
the water forced into the Distiibuting Reserroir. 

DISTRIBUTING MAINB. 

Previous to making a contract for the Distributing Mains, 
a careful examination was made as to the relative value of 
cast-iron, and wrought-iron cement lined pipe. 

T ryin g the tests which have been applied to cast-iron, and 
to wrought-iron cylinders liveted together vnik a single line 
of rivets , and ^ving to the latter the advantage of the trifling 
strength of the cement lining, the result waa nearly five to 
one in fevor of the cast-iron. It was however shown, fliat 
the wrought-iron cement pipes had stood and would no donbt 
stand, any amount of pressure likely to be bronght upon 
them, including the concussion to which they would be fiable 
by any carelessness in filling when they might be emptied 
for making connections or repair, or by suddenly closing 
several hydrants which had been drawing heavily upon the 
Mains. 

After a careful consideration of the subject it was decided 
to receive proposals for both. It having been ascertained 
that the wrought-iron cement pipe could be obtained about 
twenty per cent. lower than the other, the preference was 
given to it for all Mains excepting the ten and sixteen-inch 
Force-Mains and the Mains on Water Street. 

The system and size of the pipes were arranged by the 
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Consulting Engineer. The extent of each size laid is as 
fbllowa: 

F(Hve-MuD Cut-Iroa Pipes. 



WlDCh, 

It « 




S,!07fMt 
28 « 


10 « 




4,096 « 


Uloch, 

10 ■« 




6,781 « 


8 « 




7,644 « 


6 •* 
4 « 


Cntlron Fipea. 
PIEB-HYDEA1IT8. 


9,611 « 
22,2M « 



In arranging the plan of fire-Hydrants, an examination 
of those in use in other cities, showed the inadequacy of the 
style of snob as are in general use to supply a steam fire- 
engine to its fiill capacity. These Hydrants have a bore of 
only two and a half to three and a half inches in diameter, 
and a nozzle from two to two and a half inches. They are 
connected with the Street Mains by pipes of from three to 
four inches bore, and irom ten to thirty feet in length. 

The Hydrant we have adopted is known aa the Mush Hy- 
drant. It has twelve and a half square inches of water-way, 
and a frictional surface of the same area, with a four-inch 
delivery nozzle, being connected with the Mains by a pipe 
about six and a half feet in length and four inches in diameter. 

Some of our Hydrants are madb with double nozzles. 
These have a Y branch upon the upper end of a six-inch up- 
right pipe, and are connected with the Street Main by a six- 
inch pipe. 

This class of Hydrants is placed on the large Mains only, 
and in districts which require extra provisions for the extin- 
guishment of fires. They have a water-way of twenty- 
eight and one-quarter, and a frictional surface of tWenty-two 
inches. 



.dbyGoogle 





D,„u„ab,GoOglc 



,ab,GoOglc 



1870. WATER REPORT. 91 

Onr HjdrsDts are placed from two hundred and fifty to 
fire hundred feet apart, according to locality. In cities 
CMnpactly built tiie uBiial distance is about tliree hundred 
feet. When the water was let into the mains, (November 
24, 1869,) ninety Fire-Hydrants had been connected with 
Uie Distribution Pipes. 

8T0P-GATEB. 

Stop-Gates, for r^ulating the flow of water through the 
pipee, are important parts of the Distribution arrangements. 
Their construction and placing require much attention. 
Hiey must be so arranged along the lines of the Mains as to 
allow the repairs and extensions to be made with economy and 
prevent subsequent alterations. 

The Gates are all boxed, and are fitted with heavy cast- 
iron ixames and covers, laige enou^ for convenient entrance. 
Fifty-eight Gates have been placed upon the Mains, averag- 
ing five and a half per mile. 

HIBOELIANEOnS . 

The extent of the work peformed in the construction of the 
Kew Bedford Water Works, cannot be accurately given. This 
is owing to the fact that a portion of it was performed on a 
lurt^hcontract. No very accurate measurements were taken 
of tiiat part of the work. 

The quantity will not, however, materially vaty.from what 
is shown in the following statement : 



Earth excaTatkm, 


1SG,817 cubic 7arda. 


Puddle Bank, 


85,077 « « 


Bock ExcsTation, 


6,884 « « 


Shme UwKmty of sH kinds, 


9,296 « « 


Brick TdMoiay of all kind<, 


7,052 " " 


l^ber and Plank in foundation, 


300,000 feet, board measure. 



The original estimate for tbe cost of the Kew Bedford Water 
Works was five hundred thousand dollars. 



.dbyGoogle 



92 Cnr r)OC0MENT No. 10. DecemW, 

Mr. McAlpine, the Consulting Engineer, after makiiig a 
thorough re-examinBtioii of the terriboiy, and hsTing tlie 
adrautage of additional Borveys, estimated the expense of 
the work, including ten miles of Distribution pipe at fire 
hundred and fourteen tl^ousand dollars. With twenty miles: 
of Distributing Mains, Ms estimate was six hundred and 
four thousand six hundred and thirty-four dollars. 

The Works complete, with eleven miles of pipes, cost about 
fire hundred and twenty-six tiiousand dollars. 

The following are. the names of the original contraotora : 

Clearing the Storing Eeservoir, Benjamin Wilson, of 
Acushnet. 

Basing the Ansel Wbite Dam and the Koad which passes 
. over it, Ansel C. White, of Acushnet. 

Storing Eeservoir Dam, Geoige W. Lobdell, of Matta- 
poisett. 

Conduit and Beceiving Eeservoir, Daniel Cram & Sob, of 
East Boston. 

Culvert leading from the Eeceiving Eeservoir to the Pump- 
Well, the Pump- Well, and the foundations for the Engine- 
House, to AppletoD, Crane & Lyn(^, of Boston. 

Distributing Eeservoir, to Appleton, Crane & Lynch. 

The Contractors for the Engine-House were as follows : 
The masonry to Sawyer and Howland, and the wood work, 
to Jenney, Bates and Brownell, of New Bedford. 

Distribution Mains, to George H. Ktmnan, of Newport. 

Daniel Cram &Son, after working a portion of one seflflon, 
assigned their contract to E. H. Wakefield, of Boston. 

Mr. Wakefield continued the work for a year, during 
which time he constructed about seven-eighths of a mile of 
the Conduit, the large culvert at Morse's MlUb, several 
smaller culverts and the gre8t«r portion of the Eeoeiving 
Eeservoir. 

At the end of the year, Mr. Wakefield also gave up his 
contract, and the work was completed by George H. Nop- 
man, of Newport. 
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MeBBxa. i4>pleton & Co. completed. tJne Culvert, Pump- 
Wiell, Engiae-House foundatioiu, about one-half of the 
earthwork for the Distrihuting Beservoir, and a Bmall por- 
tion of the elope-wall. They then gave op their contract. 

The work for the completion of the Distributing Beser- 
Toir was re4et to George W, Lobdell, who finished it 
According to the stipulation. 

For oouTenience of supervision. Assistant Engineer Geoi^ 
B. Wheeler was placed in charge of the Conduit, and 
WilUam B. Sherman, of the Receiving Eeservoir, Culvert, 
Pim^Well, Engine and Eogine-IIouse foundations and the 
Distributing Reservoir. 

Mr. Sherman resigned, September 1, 18G8, and hj^ 
place was supplied by Boswell E. Briggs, Civil En^eer, 
who had been more or less connected with the work from 
tiie commencement. 

Israel C. Cornish, had charge of the Distribution Pipes. 

The inspectors of masonry were Jeremiah Lewis, William 
Ingalls and John A. Lee, who performed their difficult 
duties in a judicious and iaithful manner. 

The plana and maps, giving the details of the difiereot 
structures were prepared by Assistants Sherman, Bri^s and 
Cornish. They were, for accuracy and style of finish, all 
.that could be desired. 

I feel under very great obligations to Mr. McAIptne, your 
Consulting Engineer, for the courtesy which marked all his 
intercourse with me, and tho ability with which he discharged 
his duties . 

Since the introduction of the Acushnet water, the princi- 
pal improvements made upon the Works have been the 
trimming and seeding of the slopes of the BeservDir banks ; 
clearing the Receiving Reservoir and Engine-House lots; 
building a fence around the Receiving and Distributing Res- 
ervoirs and on three sides of the Engine-House lot ; and 
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layiDg twenty-eiglit ttiousaQd four hundred and eighty-nine 
feet of Street Mains and about five hundred Service Pipes. 

STOBING BESEBTOm. 

During the past year the water in the Storing ReBerroir 
has been kept nearly to high-water line. 

In June the water waa drawn down about . sixteen inches 
below the height which the City has a right to flow. This 
waa done to accommodate the mill owners on the stream 
below. 

At this time the dronght had commenced, and it continued 
for some months ; making it impossible to fill tlie Beeerroir 
until towards the end of September. 

Had you refused to supply the mills in June, a full Reser- 
voir could bare been maintained, although a larger quantity 
than was freely distributed to the citizens, would hare run 
to waste. 



The Dam at the Storing Reservoir has required no repairs 
daring the year ; and the small amount of seepage which 
showed itself at the foot of tiie slope near the east end, has 
considerably diminished and gives every indication that the 
silting-up process, will, in the course of a year or two, 
stop all percolation there or under the bottom. 



The embankments along the line of the Conduit hare been 
trimmed by filling the gullies on the slopes. 

Where they were left, without being filled to the stipulated 
lines, they have been raised and widened and are now in 
good condition. 

In November, the water was let out of the Conduit, and 
Mr. John A. Lee, who had been connected with the work as 
an inspector, was employed to go through it, make a thorough 
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ezaminatioii of its interior, aitd remOTe aH obatmctionB 
•wia.<Ai might be found. 

Z learn from his Report, which I have before me, that on 
the 9th day of November last, he commenced his examina- 
tion at the ventilator on the land of Benjamin White, and 
that he ttfiversed the whole length of the Conduit, carefully 
noting its condition, and removing all the accwnulations 
found in it. 

That the examination might be wholly reliable, Mr. Lee 
then reversed his course, and traversed the Conduit from the 
Gate-House at the Eeceiving Reservoir to the Dam at the 
Storing Reservoir. 

The accumulations which were found in some porfiona of 
the Conduiti and which the inspector caused to he removed, 
were mostly such as washed in at the time of the consbuc- 
tion, or whioh entered through the man-holes before the 
covers were placed upon them. 

His statements with regard to the condition of the Con- 
duit, are applied to different portions of it, but the whole 
may be summed up in the following remarks: — that the 
Conduit is generally sound, and in good condition except a 
" roughness " which is found in about two-thirds of its 
length ; — that for about one huudred and fifty feet in a por- 
tion named, " the mortar was out of the joints above the spring- 
ing line of the inverted arch, the lower arch being all sound." 
He thinks this was caused by the frost at the time of coo- 
stntctton. 

During the coming season a small amount of labor will 
suffice to keep the embankment in order. 

BESCEIVINa AND DIST&IBTJTINa BESEBVOKS. 

The banks of these Reservoirs are in excellent condition. 
The slopes of the embankments will require some care, and 
where the grass seed did not take well, it must be renewed. 
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I here lay before you a tabulated Btatemeot of the amount 
of work performed by the McAlpina Pumping Machine. 

It will be aeen that tiie average duty for the year has 
equaUed 58,429,365 foot pouuds, raised one foot high with 
one hundred pounds of coal. 

If the incombustible material in the coal had been de- 
ducted, fourteen per cent. would have been added to the duty 
aa stated. 
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The citizens of New Bedford are to be congratulated upon 
iJie possession, in connection with the Water Works, with 
one of the most effective Pumping Machines, both in design 
and execution, that there is ui existence. It bus no compli- 
cated attachments, and is not liable to hare any of its parts 
get out of adjustment. 



THE STREET HAIN8. 

The street Muns were all laid under a contract wiUi 
George H. Norman. In tbe oaet-iron pipe, a number of 
leaks have occurred during the seaaou, — a few caused by 
Uie blowing out of plugs, and some by tbe absence of lead 
in the under side of the joint. 

The wrought-iron cement lined Street Mains have given 
us no trouble during the past year, ii-om any imperfection in 
construction. It was fortunate for the City and for the con- 
tractors, that the services of Mr. Johnson Davee were secured 
for laying the pipe, the permanence of wluch so greatly de- 
pends upon faithfulness in this part of the operation. 

The only leaks which have occurred on this kind of pipe, 
were on tlie twelve-inch M^n near the Oreystone property 
on County, Kobeson and Ashland Streets, all within a few 
hundred feet of each other, 

He leaks were in a measure owing to the very bad state 
of the weatiier at the time the pipes were laid, and to the 
' use of cemeut injured by age. 

This kind of pipe has fiilly answered the expectations 
formed of it, and bids fair to be durable. It certainly 
is strong enough to stand the pressure of any ordinary con- 
cussion of water, which may be bron^t against it; and 
will not be likely to obstruct the flow of water by corrosion. 

The principal objection to their use, is their liability to in- 
jury when -openings are made near them for sewerage or 
other purposes. A blow with a pick would be likely to open a 
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hole in them, and an injury to tlie cement lining will bring the 
water into contact with the iron which will aoon be de- 
stroyed by corrosion. 

Great care should be taken in all operations in the streets, 
which expose the Mains to such injury ; and it would be well 
to have such an underetandii^ between those who have 
charge of the sewerage, and those who have the oversight of 
the Mains, as will secure them against this liability. 

At the opening of the year, mainly owing to the fact that 
they could be obtained at a reduced price, the Board decided 
to make use of the cast-iron pipes. Twenty-eight thousand 
four hundred and e^hty-nine feet have been laid the past 
year, on which no leak has occurred. The pipes are now 
in good order with the exception of a place on South Water 
Street near Howland, where a leak has for a short time ex- 
isted which will have attention as soon as the state of the 
ground will permit. 

STOP VALVES. 

The Stop Valves used are from the workshop of the Bos- 
ton Machine Company. One hundred and fourteen have 
been put into the Mains, and they ate all in good order. 



The Hydrants in use are of the Flush pattern, and are 
placed under the sidewalks. 

Of the wliole nnmber, ninety were made by the Stovw 
Machine Company of New Toit. Aboat thirty of those 
first sent gave us some trouble, the bolts breaking whirfi 
work the valve rods, by reason of the imperfection of the 
metal. 

The Hydrants had by us of the Boston Machine Company 
have been, hke all the other work {com that cojnpany, fully 
1^ to the guaranty. There are now set in the streets one 
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hundred and twenty-seven Fire-Hydranta, and six on private 
property, belonging to the parties upon whose premised tiiey 
are placed. 

SEEVICE PIPES. 

Five hundred and fifty-three Services have been attached 
to the Mains. Of this number fimr hundred and thirteen 
are lead pipe, and one hundred and forty of Tprought-iron 
gas-pipe lined and covered with cement mortar. Two leaks 
only have occured from imperfect work in putting on the 
taps and fitting the hands around the pipes. 

The severe cold weather has frozen up some of the Ser- 
vice Kpes ; generally, however, by reason of carelessness on 
the part of the occupants of the premises. 

As far as my knowledge has extended, the comparison in 
tl4s respect of the two kinds of pipe, shows a decided advan- 
tage in favor of the lead. The proportion is two per cent, of 
the one and nine per cent, of the other. 

The question as to what kind of pipe is most suitable for 
this purpose has been here, as elsewhere, very earnestly dis- 
cussed. 

As you will, in your Report, give the subject a careful ex- 
amination, my remarks upon it will be very brief. 

Should we confine ourselves, in the investigation, to our 
own experience, it would be, as I conceive, decidedly in 
favor of lead pipe. But our experience has been limited and 
may therefore be put one side. 

But we shall find this opinion confirmed in whatever di- 
rection we prosecute our enquiries. AU the large cities of 
our own country, after an experience extending nearly to 
half a century, have settled the question in favor of lead- 
Abroad the result has been the same. In London and in 
other cities of Great Britian, no other metal is used, and at 
Paris and Rome and other continental cities, lead is the only 
metal in common use. Here we have the experience of cen* 
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turies, and of the mo3t importaot citieB of our own and 
other countries tending to the same result. The ohjections 
to the use of lead for this purpose, are not founded upon any 
fact in any way apphcable to the Acushnet water. 

To preserve the purity of the water in our Reservoir, care 
must be taken to guard against all trespassers, and against 
any use of it inconsistent with this important point. 

No vigilance must be spared that may be required to the 
full attainment of this end. 
All of which is respectfully submitted. 

GEORGE A. BRIGGS, 

Engineer and Superintendent, 

New Bedford Water Works. 
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BEPORT ON THE PUMPING ENGINE. 



mTEODTJCnON . 



1. On the Tth day of December, 1869, seTeral gentle- 
men having come together in- the City of New Bedford at the 
invitation of William J. McAlpine, Esq., for the purpose of 
conducting some experiments with the Pumping Engine of 
the City Water Works, then nearly completed, the following 
letter was presented to them as their credentials and instruc- , 
tiona : 

2. New Bedfobd, Deo. 7, 1869. 
To the Board of Examiners : 

G^MTLsaiEN, — By permission and direction of the Water 
Commissioners of New Bedford, I have to invite you to ex- 
amine the new Pumping Engine for their Works, and to make 
such trials as you deem proper. 

The En^e will be placed in your charge. Mr. Wilson 
on behalf of the Contractor, and myself in behalf of the 
Commissioners, will attend, to furnish any information or 
assistance that you may require . 

On behalf of the Contractor it is suggested that his con- 
tract requires two conditions : 

1st, that of capacity; 2d, that of economy. 

In the first it is required that two millions of gallons of 
water shall be lifted into the Reservoir in ten hours with 
steam at an initial pressure of twenty pounds, following for 
one-third of the stroke, against a constructive head of 155 
feet ; and second , that the Engine shall perform sixty millions 
duty with one hundred pounds of good antliracite coal ; such 
duty to be determined by the delivery of the water in the 
Reservoir, with an allowance of five per cent. ; the load on 
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the Pamps to be calculated hy the pressure due to the lift 
of the water, including an equivalent head to represent ita 
friction. 

A copy of the contract is herewiUi submitted. 

It ia suggested timt jour examinations shall be made so aa 
to determiue the extreme capacity, and also the economy of 
the Ei^;ine, Pumps, and Boilers, independent of the terms 
of the contract. 

It is also suggested that your experiments should be made 
witli the Engine running at different rates of speed at which 
it can be judiciously run. 

In designing this machine I have been governed by throe 
leading principles. 1st, to make the water piston move at 
considerably less velocity than the steam piston. 2d, to con- 
vey the water to, through and from Uie Pumps with no 
clunges of direction or form of volume that can be avoided. 
Sd, to expend as nearly as possible the whole power of the 
steam during each stroke, and produce in the water-pump 
piston a slow commencement, mcre&sii^ speed to the middle 
of tiie stroke, and a gradual reduction, so as to have the 
Engine pass its centres wi& the least velocity. 

The machine as built is believed to be strong-and well-jno- 
portioned, simple in constructioB, not liable to derangement, 
and requiring only ordinary skill in operating. 

In your examination I zespectfully request the considera- 
tion of how far these principles should be carried, so as to 
obtain the most economical results, with reference to the in- 
terest on the first cost, the expense of operating, and the 
liability of derangement. 

The above suggestions are not intended to confine yom 
consideration of the subject, but you are at liberty and you 
are requested to owry them as far as you deem advisable. 
Respectfully yours, 

WM. J. MoALPINE, Consoltii^ En^jineei. 
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3. The Committee consisted of the following gentlemen, 
Ab-. Charles Hermany, who came to witness the trial, kindly 
eonsenting upon urgent invitation to take part in it, and ren- 
dering most valuable assistaQoe : 

James B. FaAHCis, Lowell, Mass. 

D. M. Gbbene, Troqk N. Y. 

Chab. H. Haswell, New York. 

Chablbs Hbbmawt, Louisrille, Ky. 

J. C. HoADLET, Lawrence, Mass. 

JofiEPH Bbixnap, New York. 

George H. Kobuan, Kewport, B. I. 

Mr. J. C. Hoadley was chosen Chauirmn ; and Mr. Wiliiam 

' Botch, who kindly consented to serve in that capacity, was 

^>p(Hnted Clerk, and rendered very laborious and valuable 



DESCBipnoif OF the ekoini:. 

4. Tbjs is a Beam Engine, having the beam centrea aup- 
ported by a stout hollow column of oast-iron, which serves 
as an air-diamber. The diameter of the steam cylinder is ' 
38 indies, with a stroke of 8 fe«t. The valves for regulat- 
ing the admission of steam to the cylinder, are adjustable, 
so that the cut-off may be set by hand witii great delicacy at 
any desired point, and each end by itself, by which means 
the balance of the Engine may be nicely adjusted,— an es- 
sential feature, as will be seen. The balance-wheel is 16 feet 
diuneter, and weig^ 12 tonSf and running at only about 13 
revolutions per minute, its momentum is small, so small that 
the Engine passes its centres very slowly. It was found, by 
an ingenious mettiod of observation, suggested and carried 
out by Mr. Wm. Botch, that the speed of the crank'^in dur- 
ing the two quarter-revolutionB at the upward and downward 
point of the crank, was about one-half that during the inter- 
mediate quarter-revolutions. Slow as was the motion in 
pasaing the centres, it was found that the Engine, when care- 
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fiilly balanced and left undisturbed, ran steadily and smooth- 
ly, always passing both centres with uniform reduction of 
Bpeed, and allowing the pump-ralves to close Tcry easily asid 
quietly. 

5. This balance waa rary Bensitive, and was occasionally 
disturbed during the experiments If^ the anequal admission 
of air to the two Pumps through the suction pipes. Upon 
the occurrence of any such disturbance, the Engine ran past 
the two centres with unequal speed, causing a violent closing 
of the pump-valres on the centre^ when the speed was not 
sufficiently reduced, and danger of stopping, or actual stop- 
ping of the Engine on the other centre, when the speed was re- 
duced too fer. This disturbance would never arise in regular 
work, andia only mentioned to show the nicety of adjust- 
ment of which the Engine is susceptible. 

6. The air-pump is 27 inches diameter and 34 inches 
stroke. 

The water-pumps are 28 inches diameter and 4 &et S 
inches stroke, placed 15 feet 6 inches apart, 7 feet 9 inches 
each side of the beam centre. 

The air-pump is placed between the water-pump and the 
■ central column on the end opposite the cylinder, its centre 
being 4 feet 9 inches from the beam centre. 
The suction pipes are 24 inches diameter. The delivery 
' pipes are 16 inches diameter. 

7. There are no guides for the piston rods of the wr- 
pump or water-pumps above the stuffing boxes. During the 
trial, the work being quite new and unworn, and the friction 
of the pistons probably excessive, there was some not very 
objectionable tremor about these rods at their downwaid 
motion ; but after a few weeks' nee this tremor became, it is 
said, noticeably less, and almost ceased to be observable. 

8. The whole design is characterized by extreme siip- 
plicity, and the execution by good workmanship ; and soimd 
judgment is as clearly shown in what is omitted as in what 
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presents itaelf to the eye. The arrangement for adjusting 
the cQt-off appears to be inconvenient, and would certainly 
be found so if frequeat adjustment were required. 

During the trials, this was the case, as it was deaired to 
run with various velocities, and at difiereut degrees of expan- 
sion. But in practical working, a convenient point of cut- 
off and a suitable speed having been determined, the engi- 
neer will probably find little trouble in the adjustment of the 
expansion gear. 

DESCRIPTION OP THE BOILERS. 

9. There are two boilers, each 6 feet diameter and 18 
feet long, having 38 flues 5 inches internal diameter, ar- 
ranged in squai'es, or in vertical and horizontal rows, placed 
6i inches apart, centre to centre. 

The grates are 5 feet wide and 5 feet 6 inches long. This 
area was found to be too great at the trial, and marked im- 
provement resulted from a reduction first of 13 per cent., 
and finally of 20 per cent., which was effected by covering a 
part of the length of the grates at the back end for their 
whole width with a wall of fire-brick laid dry, but packed 
closely. 

At the trial no dampers had been provided for regulating 
the supply of air below the grates. lu cousequeuce of this 
omission, and of the excessive area of grates, it was neces- 
sary on the first day of the trial to keep open the up-take 
door much of the time to prevent waste of steam at the 
safety-valve. This was of course attended with much loss 
of useful effect from the coal consumed. On the second day 
this defect was in great measure remedied by reducing the 
open area of grate in the manner above described, and by 
building a dry wall of brick iu the mouth of the ash-^lt ; and 
fully remedied on the third and subsequent days of the trial ; 
and the increased economy of fuel in the later trials was 
doubtless due in no small degree to that cause. 
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DESGBIFTION OF THE WATER WOBEB. 

10. The water ia conducted from the Storing Beserroir, 
a distance of 5f miles, in a brick Conduit of oyal section 4 
feet high and 3 feet wide, having a uoiform descent of 3 feet 
3 inches, equal to 0.58 feet per mile. There is a waste-welr 
or overflow in the Conduit, about midway, so that the water, 
when none is admitted from the Storing Eeserroir and none 
drawn from the Keceiving Reservoir, finds its level in the 
Conduit with a depth of six inches at the upper end and three 
feet nine inches at the lower end. 

When Ihe Engine was started, the surface of the water in 
lie Receiving Reservoir was gradually lowered until it at- 
tained a depression of one foot or a foot and a half, and 
until such a slope was established in the surface of the water 
in the Conduit as to restore the equilibrium between supply 
and demand. 

From the Receiving Reservoir to the Pump-Well, the water 
is conducted in a stone culvert of ample section, & distance 
of 2&9 feet. No perceptible fail was produced in this eul-* 
vert by the action of the Pumps. 

11. The Pumps are single acting, having each three but- 
terfly valves, namely, a foot-valve, a pTunger-valve and s 
delivery-valve, with their seats inclined at an angle of 30 
degrees with the horizontal, and rising 30 degrees when fully 
open. The cylindrical opening of the valves is 21 inches 
diameter with an obstruction across the centre of about 6 
inches in width ; as free a passage for water, perhaps, as any 
form of valve would ^ve". 

12. The change of direction from the vertical to the hori- 
zontal, and the reduction from the diameter of the Pump, 28 
inches, to that of the Main, 16 inches, are made in a taper- 
ing quarter turn of 26 inches radius at its axis. This change 
of direction is 90 degrees, and the redaction of area 67 per 
ceiU. The only other essential change of direction, is a 
horizontal curve of 21 feet radius and a deflection of 45 
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degrees. From thist point the Main preserves a uniform di- 
ameter of 16 inches, and rises with a slope very nearly uni- 
form save a short distance at each end, where it is nearly or 
quite horizontal, 123 feet above the surface of the Receiving 
Reservoir when at rest, in a distance measured along the 
Main itself, of 1931} feet. 

The pipes from the two Pumps unite at a small angle, and 
iu a manner to cause the least practicable obstraction to their 
combined flow. There is a throttle-valve in the Main above 
tlie juncticn of the two streams from the Pumps, to relieve 
the punip-Talves of the hydraulic ram caused by the transi- 
tion from a state of motion to a state of rest of the water in 
the Main on stopping the Engine. This throttle-valve causes 
a little, but only a little obstruction to the flow of the water. 

13. The Pumps are required, by the contract, to lift two 
miilioQ gallons in ten hours, which necessitates a velocity of 
water in the 16 inch Main of 5.32 feet per second, 

2000000x231 462000000 ^g j^g 



[f (16)'= 201.0624] 12 X 10 X 60 X 60 86858956.8 . 

and gives rise to a frictional resistance of about twenty feet. 
This at first sight appears excessive, and the introduction of 
a Main so small ae sixteen inches, gave rise to some criticism 
and much discussion. It was at first thought by many mem- 
bers of the Committee tiiat a larger Main would have been 
judicious. 

14. But a careful consideration of all the circumstances 
leads to a different conclusion. Although sufficient power 
and capacity were provided to raise two million gallons in 
ten hours, it is not expected that more than one-half of this 
quantity will be actually required for many years. By run- 
ning the Engine at a less velocity when less than the full 
capacity is required, the velocity of water in the Main may 
be reduced to one-half and the frictional head to ode-fourth 
of the amount stated iu Section 13. 
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15, Again : a considerable portion of the water required 
to pass tbToiigli the Pumps for the supply of the City, ■will 
never have to pass through the sixteen-inch Main at all, but 
is led out of the Main just above the throttle-valve, near the 
Engine-House, by a t«ii-inch pipe, which passes down Pur- 
chase Street for the supply of the lower part of the City. 
Although under the full head due to the elevation of the Reser- 
voir, and, while the Pumps are in action, to whatever fric- 
tional head there may be in addition, the water drawn through 
this ten-inch pipe relieves the sixteen-inch Main to a propor- 
tionate extent, and by lowering ^e velocity, reduces the 
fiictional resistance. 

16. The extent of this reduction of velocity in the sucteen- 
inch Main, which will result in practice from the diversion of 
water through the ten-inch pipe, will depend upon the quan- 
tity of water so diverted, and will vary with the varying 
requirements of the portion of the City supplied by the ten- 
inch pipe. Since this pipe supplies the densest and busiest 
part of the City, the draught upon it will be heaviest at just 
those hours when the Engine and Pmnps will ordinarily be 
in action. 

The areas of cross-section of the two Mains are as 
(16)' t9 (10)' = 256 to 100, nearly 13 to 5. 

If, therefore, water be drawn through the ten-inch pipe, 
while the Pumps are in such action, as would ptoduce a 
velocity in the 16 inch Main alone of 5.32 feet per second, 
BO that the velocity is equal in the two Mains, that velocity 
will be reduced from 5.32 feet per second, to about 

j^ X 5.32 = 3.83 feet per second ; 
and since the friotional resistance is directly as the square of 
the velocity, this resistance will be reduced as 

(5.32)* : (3.83)'; or as 

28.30 : 14.67; or about one half , 
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In this view, the employment of a ten-inch lower Main in 
CODJuuction with a sixteen-inch rising Main, the latter acting 
as a standing column to maintain the pressure in the former, 
is substantially equivalent to the use of a rising Main of an 
area of cross-section equal to the combined areas of both 
Mains,' 

78.54+201.06=279.60, or 
nearly nineteen inches (18J inches) diameter. 

17. It was intended and desired so to conduct the exper- 
iments as to determine the relief of frictional resistance to 
be obtained by the use of this ten-inch Main ; but owing ti) 
circumstances not fully explained, this could not be done, and 
the trials were all made with all the water passing into the 
Reservoir through the sixteen-inch Main. Although the 
frictional resist«nce, as measured by the difference between 
the static and dynamic head, (see Table VI, Data for Esti- 
mating Duty,) is thereby shown in the trials to be greater 
than it will be in the practical working of the Engine, perhaps 
in the proportion of two to one, and is so fur unfavorable to 
the arrangement as a whole, and unless tiihen into considera- 
tion, unfair, it yet causes no injustice to the Engine either in 
point of capacity or duty, since both are calculated with 
reference to the dynamic head. 

18. It will be obvious on reflection that both sources of 
relief from the excessive frictional resistance found in the 
trials, twenty feet, — that described in Section 14, namely, 
running the Engine at reduced speed, and that described iu 
Sections 15, 16, namely, the diversion of water from the 
rising Main by the Purchase Street Main, may be brought 
into effect simultaneously. At such times, sufficient water 
being pumped to supply a current in the sixteen-inch Main 
alone of ^^^ = 2.66 feet per secoud ; and part of the water 
diverted, reducing the velocity in both Mains to ^| x 2.66 = 

10 
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1.92 feet per aecond; the frictioniil head will be reduced 
from 20 feet in the proportion of 

(5.32)' : (1.92)', or 
28.30 : 3.69, 
or say to 2.60 feet. 

These coasiderations lead the Committee to the opinion 
that the use of a sixteen-tnch rising Main was, in the actual 
circumstances, judicious, and more than warranted by the 
large saving of annual int«rest upon the cost. 

THE TRIAI.. 

19. Fu-st day, Wednesday, December 8, 1869. On this 
day the Board merely observed and noted the working of the 
machinery. The Engine and boilers were in all respects 
under the control and management of the contractor. Steam 
was carried at about 25 to 28 pounds* in the boilers, and the 
combustion was controlled and regulated by opening and 
closing the furnace and up-take doors. An assignment of 
duties to the several members of the Board, with arrange- 
ments for occasional relief, provided for continuous and reg- 
ular observation of all required facts in Boiler-House and 
Engine-Eoom, and the assiduous attentions of the Water 
Commiasiouei-s, in supplying refreshments at the Engine- 
House, gave them an opportunity to continue their observa- 
tions without interruption during the whole period of eacjj 
trial. This first day's work was merely tentative, and no 
notes of it are here presented. 

20. Second day, Thursday, December 9. This was a 
"duty" trial. As on the previous day, the entire machinery, 
including boilers, was left under the control of the contrac- 
tor, as it was deemed unfair to him for the Board to dictate 
with regard to the management of either the Engine or 
boilers. 

■ The (leun prMiaret giyta tie above atmoBplMrio pneanre. 
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21. Fires were started at about 7 o'clock in the morning. 
At 9 A, M., 8team haviug been formed and the Engine being 
in operation, the condition of the fires was carefully noted 
by Messrs. Hermany, Greene, and Hoadley, and the trial wa^ 
regiirded as commenced. Coat was served out regularly at 
intervals of one hour, and divided equally between the two 
furnaces. The furnaces were fired alternately at intervala 
of about half an hour, so that an interval of an hour was 
allowed between the firings of each furnace. Steam was 
carried very uniformly at about 29 pounds in the boilers. 

22. Very early in the day it became apparent that suita- 
ble means had not been provided for controlling the combus- 
tion. In order to maintain nearly uniform pressure of steam 
in the boilers, it was necessary, to keep the up-take door 
almost constantly open. This, while checking the combus- 
tion at the sanie time permitted the abstraction and waste of 
s large amount of heat from the boilers, aqd rendered it 
obvious during the progress of the trial that the ' resulting 
"duty" would be much lower than that justly due to the 
Engine with economical .combustion of coal. 

23. At 4 P. M., the fireg and wat^r :heing in the same 
condition as at 9 A. M., the-trial,aftera duration of 7 hours, 
was ■ considered closed. The fires were then drawn, and the 
ashes carefully separated from the clinkers and uiMsonsume^ 
coal. The latter were together assumed to be equivalent to 
an equal weight of coal fwo-thirds burned. The weight of 
the refuse, then, was equal to the weight of the aahesplus 
two-thirds of the weight of the clinkers and unconsumed 
coal. The notes of this trial, neatly tabulated by Mr. Wil- 
liam Eotch, will be found in Table I and in Table Y, and the 
subsequent trials in Tables II, III, IV, and V. 

21. The trials being in all cases begun several hours after 
the fires were lighted, it was necessary to determine the ratio 
of incombustible material in the coal by weighing the coal 
put into the fumacea during the entire day, and the refuse 
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taken out during the day and at its close. This was done 
during the first three days of the trial, as follows, the scales 
used haTing been first tested for. accuracy and sealed by the 
City Sealer of Weights and Measures, and all the weights 
being taken and recorded by Mr. Iteuben Howlaad, sworn 
Weigher, and by at least one member of the Committee on 
duty in the Boiler-House. 
Coal put into the furnaces during the day. 



Dec. 9, 




5582 lbs. 


10, 




3701 " 


11, 




4380 " 13663 lbs. 


Ashes taken during the day. 




Dec. 9, 




627 lbs. 


10, 




641 " 


11, 




574 " 




1742 lbs. 


Clinkers and partially consumed coal 


ten out during the day. 






Deo. 9, 


410 lbs. 


10, 


283 • 


' 


11, 


298 ' 






991 lbs. 


ne-tiiird estimated to be Co: 


tn- 




bustible. 


330 


" 



Two-thirds considered incombustible, 661 lbs. 2i03 lbs. 



Total combustible put into furnaces during 

three days, 11260 lbs. 

Deduct combustible estimated to be left in clinker 

and ignited coal, S30 " 



Total combustible consumed in three days, 1093D Ua. 

" incombustible" taken out in titiree days, 2403 " 

Total cof^ consumed in three days, 13333 lbs. 
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Then, combustible = \^\^ = 82 per cent., 
Imcombufitible = ^VVW — 18 " " 

25. First trial, December 9, seven hours. 

Coal weighed out during the trial, 4500 lbs. 

'* returned to coal house, 585 " 



" consumed during the trial, 3915 lbs. 

Combustible consumed during the trial, 

82 per cent, of 3915 = 3210 lbs. 
Incombustible contained in coal consumed during the trial, 

18 per cent, of 3915 = 705 lbs. 
Coal burned per hour, ^i* — 559 " 

Coal burned per minute, ^ — 9.32 '* 

Combustible burned per honr, 8Jy-J* = 459 '* 

Combustible burned per minute, *^ =. 7.64 " 

Duty per 100 lbs. of coal consumed, 46319356 foot-pounds. 
Duty per 100 lbs. of combustible, 56504764 " " 
Cut-off at 0.33. 

26. Second tnal, December 10, six hours. 
Co^ weighed out during the trial, 3300 lbs. 

" returned to coal house, 565 " 



" consumed during the trial, 2735 lbs. 

Combustible consumed during the triid, 

82 p&roent. of 2735 = 2243 lbs. 
Incombustible contained in coal consumed during the trial, 

18 per cent, of 2735 = 492 lbs. 
Coal burned per hour, . ^.^ =456 " 

Coal burned per minute, ^if = 7.60 " 

Combustible burned per hour, 3-^*-? =: 374 ** 

Combustible burned per minute, ^^ — 6.23 " 

Duty per 100 lbs. of coal consumed, 5 6294788 foot-pounds. 
Duty per 100 lb«. of combustible, 68674220 " " 
Cutr^ff, at about J stroke. 



\ 
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27. THird trial, December 11, six hours. 

Coal weighed out during the trial, 3100 lbs. 

" returned to coal house, 210 " 



" consumed during the trial, 2890 lbs. 

CoDibuBtible consumed dariug the trial, 

82 per cent, of 2890 = 2370 lbs. 
Incombustible contained in coal cousnmed during the trial, 

18 per cent, of 2890 = 520 Ibe. 
Coal burned per hour, ^-^J — 482 " 

Coal burned per minute, ^ = 8.03 " 

Combustible burned per hour, *^L? =. 395 " 

Combustible burned per minute, ^ = 6.58 " 
Duty per 100 lbs. of coal consumed, 59074333 foot-pomidit. 
Duty per 100 lbs. of combustible, 72092233 " " 
CutK)ff at 0.31. 

28. Fourth trial, December 14, six hours. 

Coal weighed oat duriug the trial, 2400 lbs. 

" returned to coal house, 200 " 



" consumed during the trial, 2200 lbs. 

Combustible consumed during the trial, 

82 per cent, of 2200 =; 1804 lbs. 
Incombustible contained in coal consumed during the trial, 

18 per cent, of 2200 = 396 lbs. 
Coal burned per hour, i^ =367 " 

Coal burned per minute, ^^ = 6.10 " 

CombuBtible burned per Itour, U^ =; 301 " 

Combustible burned per minute, ^ = 5.00 " 
Duty per 100 lbs. of coal consunjed, 59336497 foot-pounds. 
Duty per 100 lbs. of combustiWe, 72372322 " " 
. Cut-off at 0.54. 

29. Of the many diagrams taken with the indicator, both 
from the Engine aud from the Pumps, during the trials, a 
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few are presented, selected as fairly representative of liie 
whole, 

Fig- I. Diagram taken from both ends of steam cylin- 
der, December 9, (first day of trial,) at 9 h. 40 m. A. M,, 
showing the reduction of pressure previous to c"t-off, due 
to " wire-drawing " through the partiitlly closed throttle. 
The scale introduced, 12 pounds to tho inch, is that belong- 
ing to the indicator us*d. A slight correction was found to 
be necessary, after the close of the trial, as horeail^er men- 
tioned. 

Fig. IE. Similar to Fig. I, taken December 9, at 12 h. 
24 ra. P. M. 

Fig. III. Similar to Fig. I and II, and taken the same 
day, December 9, at 12 h. 15 m. P. M. There is a little 
less " ivire-drawhig." This diagram ia taken from the lower 
end of the cylinder only ; but the companion diagram 
could not have varied essentially, as the Engine would not 
pass its centres unless the power developed in the cylinder 
was almost exactly equal at the two cuds, and the diagram is 
a very clear, distinct, single line. 

Fig. IV. Diagram taken from both ends of steam cylin- 
der, December 14, at 10 h. 30 m. A. M. Cut-off at 0.52. 

Fig. V. Diagram taken from west Pump, December 9, at 
1 h. 55 m. P. M. This diagram was taken at the up-stroke 
of the pump-piston, from the delivery pipe above the deliv- 
ery-valve, and shows the dynamic load on the pump-pistou 
except the " suction," which is not here shown. - 

Fig. VI. Diagram taken December 9, at 1 h. 57 m. P. 
M., in the same position as Fig. V, but at the down-stroke. 

Figs. VII, VIII. Similar to Figs. V and VI, respective- 
ly, taken December 9, at 1 h. 59 m. and 2 h. m. 

Fig. IX. This interesting diagram was ttiken from the 
east Pump, December 10, at 12 h. 25 m. P. M. The upper 
lines were taken from the pipe above delivery-valve^ one at 
the up-stroke and the other at the down-stroke ; the latter, 
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Bhowing Uie load on the piston of the other Pump, except 
the suction. The oscillations at the commencement of each 
stroke, show the effect of the momentum of the reciproca- 
ting pa:t8 of the indicator, which is seen to have been in fine 
condition. The lower line, below the atmospheric line, 
shows the amount of vacuum, or "suction," caused by lifting 
the water below the Funip-piston from the well to fill the 
Pump. This line is double, fonned by two strokes of the 
Pump, and their remarkable smoothness and uniformity show 
the admirable working of the indicator. This diagram was 
measured with extreme care, by the aid of a good pocket 
microscope, each line by itself, referred to the atmospheric 
line; and again over all, or "whole card," taking the mean 
of the two lines at each point of measurement. The mean 
pressure by one method was 59.70 lbs., by the otlier 59.72 
lbs. 

Fig. X. Diagram taken from 'west Pump, December 10, 
at 1 h. 5 m. P. M. The upper line, beginning with oscilla- 
tions at the l^ft hand, was taken from the pipe above the 
delivery-valve, and is similar to the corresponding line in 
Fig. IX. The lower line, below the atmospheric line, shows 
the suction. The other line at top, beginning at the right 
hand, was taken from the barrel of the Pump, at the down- 
stroke. These diagrams, selected from a great number, 
will give a just idea of all. 

The Indicators used, and the stenm guages, were carefully 
tested at the close of the trials, by the American Steam 
Gauge Company, Boston, through the courtesy of Mr. H. K. 
Moore, Superintendent. 

30. The plan and profile of the Water Works, and the 

- plans and sections of Engine and Pumps, are from drawings 

furnished by the Water Board of the City of New Bedford. 

All the important dimensions of Engine and Pumps were 

verified by actual measurement by the Committee. 
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ObBervatioiis were taken of the height of the water in the 
Eeceiving Keservoir at the beginning and end of the several 
trials ; hut the irregular form of this Reservoir, aud the 
newness of its banks, presented difficulties in obtaining the 
quantities, and this method of estimating the quantity of 
water delivered was abandoned. 

No facilities were provided for measuring the quantity of 
feed-water admitted to the boilers. 

The brief duration of the trials, only six or seven hours 
each, led the Committee to use very great care to avoid, as 
far as possible, those errors of observation to which such 
experiments are liable. 

The liberal and enlightened policy of the gentlemen com- 
posing the Water Board, in affording facilities for conducting 
these trials and in providing for their publication, merits the 
warm commendation of the engineering profession and of 
the public, since no question possesses a more universal 
interest than that of economical water supply. 

J. C. HOADLEV, 

B. M. Greene, 
Chas. H. Haswell, 

ChABLES HERHANr, 

Jahes B. Fhahcis; 
Joseph Belknap, 
Geo. H. Nobhan. 
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APPENDIX. 



The revieiT, from which the following extracts have been taken, was pre- 
pared b^ Itoawell £. Briggs, Civil £ngjne«r, who was at ooe time connected 
with the New Bedford Water Works. 

Mr. McAlpiae thus speaks of it. "I hate carefully examined this paper, 
and fully agree with the author ia the statemeot of the principles which 
should govern in the coDstruction of Pumping Engines, in the facta stated, 
and in the argumenis advanced iii favor of the principles enunciated. I 
take the liberty of recommending it to the perusal of those engaged in the 
planning and conalruclion of works of a similar characler." 

The extracts are here published with the belief that tfaey will aid in ob- 
taining a correct knowledge of the Pumping Engine of the New Bedford 
Water Works. 

EXTRACTS FROM A REVIEW OF THE McALPINE 
PUMPING MACHINE. 

The duty to be perfbrined by a Famping Machine is peculiar, and diflera 
materially fcota nearly all the other spplicBtions of st«am power. 

The resistance to be overcome is nearly constant, and the power, at all 
times, must be at least eqaal to this load. 

At every change in the direction of the nxivemeot of the piston of a 
water pump (that is, at the end of each stroke), the momentum of the water 
in and near the pamp which has been absorbed, is destroyed, and at the comr 
meucement of the succeeding stroke, the power is Grat exerted to develope 
the inertia of the water and agfun set the column in motion. 

These changes take place in all reciprocating pumps, and a pi^mary object 
in the arrangement of a Pumping Machine is to reduce the rewtance £rom 
these chan^ng motions to a minimum. 

Steam working expaosively, meets the requirements of a reciprocating 
|Nunp exactly. 

When first admitted into the cylinder, it has a presenre much greater than 
^t due to the weight of the column of water against which it is to act 
Tbe inertia of the water is therefore rapidly overcome, and so long as this 
bigher d^ree of pressure is continued, so long does the velocity of the water 
eontinne to increase, and thus absorbs the excev of the power in its own 
The (apply of steam being shut off firom tbe cylinder, tliat 
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which it contains, contiouet to exert it* preasare aguotit the piston, but ex- 
panding as the steam apace increases, its pressure is gradually diminished, 
notil it falb below that doe to the nonnal weight of the water load on the 
pnmp, at the beginning of the stroke. 

The excess of power beyond the re^stance of this nonnal weight, which 
has b«en developed at the beginning of the stroke and treunred up in the 
momentum of the water, (ly-whecl, and moving parts of the machine, b 
Tieided up during the remainder of the stroke, and aids the waning power 
of the steam to force up the column of water. 

The speed of the piston is gradually diminished, and if the cut-ofl is prop- 
erly adjusted, the whole power at the end of the stroke will be juat sufficient 
tA turn the centres and open the valves very slowly and with no excess of 

The operation thus described, is the perfection of movement in a recipro- 
cating Pumping Machine. The slowness of motion at each end of the 
stroke opens and closes the valves without noise, injury, and the least loss of 
water; the water in the pump-chamber has lost its motion, and the piston 
begins the return stroke through water almost at rest, and with the minimum 
degree of friction, while the moving parts of the machinery are gradually 
brought to a state of rest, without concussion or injury. 

The resistances to be overcome by the power of a Faraping Engine are: 

FiraL The inertia and the friction of the several parts of the machine. 

Stcond. The elevation of llie water. 

Third. The inertia an^d the friction of the water through the pumps, 
valves, cannecti[)g pipes, and force main. 

When steam is applied to this purpose, the ipcrea^ power which may be 
.derived from its expansion, should be availed of to t^e greatest practicable 
«2lfiat ; bii.t where reciprocating pumps are used the excess (^ power beyond 
Ihe r^tancBA, developeiL by the initial pretsure ot the steam, must be ex- 
4iau4eij,atthe tetminalion 9f eaohtitr^^e Ipprodoco the best results. 

The absorbentit ot this lurplus power are i^ 

First, and chiefly. The mcnneiituro of the ascending colnmns ot water. 

Second. The momentum of tbe moving parts of the machinery, exc^ 
that of the fly-wheel. 

Third. The momentum of the fly-wheel. 

And lastly. The compres^on of the lur in the Eur-vessel, and alw the 
surplus power expanded in the extra elevatjon of the .water in the standing 
column. 

With reoiprocating pumps it should be arranged, so that the fuplos poww 
«f the steam engine that yMorbed, is again given out beGve the commeiwe- 
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■tent of ibe >ext itrokB, tad all of it contained in Uie momenta, ezoept ^ 
Teiy imall portion of that in the fif-wbeel (by ft proper sdjuatment,) m^y 
be applied to tud in overeoibiiig tbe reaistaitces of the ascending calumn of 

The extent to vhich the espnnNon ol the ateam may be carried, will bo 
determined by the anount of the absorptjon of the ezeeati of the iuitia( 
power in these different momenta and its release dyring each ttroke. 

It will probably be found thai an expansion of three times in the steani 
^linder, wHl produee the maximum degree of uBeful effuct; but the most 
Usefiilrale of .expansion iii any partioalar steam en);ine, can only be de&i 
liittdy determined by direct trial. 

Directractivg pumpe are used to avoid the loss of power in the friction of 
the machinery necessary to convey it to them ; but the practical difficulty of 
always maintaining the iteam and water pistons in perfect alignment, probably 
causes as much loss of power as would be iucnrred in its transmission to an 
indirect-acting pump; and as it is imposnble to move water at the same 
velocity as steam without a serious waste of power, direct-auljii^ pumps are 
objeetionable. 

Theordinary beam en^ne aSbrds tliemeaiuaff^viag the proper velocity 
both to the steam and water pistons, with only two extra journals, both of 
vbiuh have a slow moveioeiit of less than five degrees, the frictioii' of which 
is there£>re iacoo^derable. 

The vertical beam ang.lne has also two adrantages oyer one working hoii- 
sentry, viz^ iu avoiding thja friction due to the weight of the ]»8tons resting 
OK tiifi lower part of tb« cylinders, and in givinj; an opportunity to absorb 
more of the aarplos initial power, in the momeatum of the Terti(»lly moving 
paotB t^ tbe mashiae. 

■ It ^Bo allows the moving parts, sa the <^poeite sides (tf the beam centre, 
to he accaratdy . bidaneed. It permits ot estremei simplicity in its cwUitrue- 
tion, all the parts of which are nearly of the s^me . form as those (^ tbe moA 
nu^rous class of atebm engines 'in use, aad of giving convenient aceees to 
all of its parts, with none of tliem liable to undue woar or strain, and witti 
the least loss of power by friction, and it permits, almost without extra cost of 
Qonstraction, a large inoreased veloci^ without danger, and also a very low 
Telocity withoDt much waste of power. 

Seciprocating pumps <^ three classes are nsed, viz. : single, double-acting, 
and plunger.' In the first the water is lifted by a .valved piston ; in the aeo- 
oad by a solid piston, wluch alternately lifts and forces the water, and in the 
third by a solid plunger, which displaces the water in the pump-chamber, and 
ibrees it out throi^h iJie upper valve. 

All Hydranliciana agree that it requires mi inoreasad amount of power to 
Ibrce water through a pgo, whenever the aiea of its volome or its directioa 
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is changed, and that even a sadden enlargement causea an obitmcdon, in 
Bome casea as great aa a contraction. 

The importance of aioiding all abrupt changes of rolnme, or direction in 
water pipes, is fiilly Tecognized in the praetice of all skilful engineers, in 
the arrangement ot their main and distribation pipei. In the foriner, all 
changes of direction are made hy curves of large radius ; and in the latter. 
the entranced to the crossing pipes are alirafs made with as large a radius as 
the case will admit. 

On this subject, Daubicisson sajs: g 1E>6, "Everj moving bodj which, 
ofiOr following one direction, Buddenly changes it, loses a part of its velocity." 
• - • • • "If however, a fluid follows a curved line, 

this logs, althongh real, will usuallv be very small." ■ * • 

* * "Kennie's experiments show that a single abrupt right angle 

reduces the discharge more than fifteen semicircular curves of a radius six 
times the diameter of the pipe." • • • ♦ "The 

effect of enlargements in a conduit pipe, are quite as prejudicial as that of 
contractions taken above a certain limit" 

Other writers assert that the obstruction caused by an abmpt bend, is ax 
times as great lu when made bj a gentle curve, giving the same amount of 
deflection. 

The civil engineer rarely determines more than the general style of the 
pumps, and usually leaves to the practical mechanic the arrangement of the 
direction and form of the water passage*. As these are analt^oni to his 
■taam passages, he is naturally led to arrange them alike, foi^tting that in 
one case he is dealing with an elasHc vapor, which loses but a small portion c^ 
its force in these diversions, while in the latter he is dealing with an tncom- 
pretiible Jluid, where the loss is comparndvely very much greater. Hence 
we find him forcing water throi^h hii pmnps with a dozen changes of volume 
uid direclioD, which the engineer would consider totally inadmissible afler 
the water leaves the delivery [npea ot the pomps. 

In a ungle.ACting pump the direction of the water b not changed, and in 
a plunger pump there is but one change of direction. In a double-actmg 
pump there must uecessarily be changes of direction, equal to five rit^ht an- 
gles, which at every revolution, twice destroys all the acquired momentum 
of the water. 

The single-acting pnmp has one more valve passage than the others, and 
with butterfly-valves its volume is divided into two semi-cylindrical columns 
at each; and has two extra slightly abrupt changes in the volume of the 
water in pasring through the backet-valve in the piston, to ofisot against the 
five right angles of the double-acting pump, or the one right angle in the 
plunger pomp. The ungle-acting pump will therefore deliver the same 
qnantity of water, with expenditure of lees power, than the plunger pump, 
and -nrj much less than with the double-acting pump. 
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It lias been stated ,that the nngle-acting pump ddiTen Ihe water vith 
BO change of directioD. In pracUce, however, it is ueceseaiy to extend 
the ver^cal deliverf pipe to a horizontal direcuon, which gives the same 
nnmber of changes of directioa as in the plunger pump ; bat this change is 
made in the former oa B gentle curve, and in the latter bj' an abrupt angle. 

The English mechanicians almost nniverBally nsa -what are tenued bal- 
anced double-beat valves. These valves divide the ascending column of 
water into two parts, one cjlindrical and the other annular, and both of them 
are forced throngb three abrupt right angles before they are again united in 
the solid column above the valve. 

The American mechanicians have, to a considerable extent, followed the 
Engliah practice, and extended it by making three beat, aud in one case four 
beat-valves for pumps, and thus slili further dividing the column of water. 

Both mecbanidans, however, use fautterjy-valves in their air-pumps. 
TUs form of valve divides the column of water into two lemi.cj'linders, and 
places an obstrucljon in the middle of the pipe, which with a small but abrupt 
turn at the seating, causes some loss of power ; about one-third of the weight 
of the valve has to be rused at each stroke ; but the whole toss of power in 
these valves is very much less than in those of the double-beat form. 

It is evident that an elastic, almost imponderous vapor like steam, can be 
moved with a greater velocity than an iacompresgible, ponderons fluid like 
water, and tberefore in all direct^acting pomps the movement of the steam 
piston will be too slow, or that of the water piston too tast, to produce the 
most nseM effect in the combined machine. 

An approximation to the proper velocity to be ^ven to the water piston, 
can be arrived at by an examination oi the movement of the plunger of a 
Cornish pnmp. That kind of pomjuDg machine con^sts essentially i^ two 
separate engines, each of which perf<ain their functions almost independently 
of each other. The power of the steam is first applied to elevate a heavy 
weight, which is carefiilly graduated, so as to be slightiy in excess of the re- 
ustances which are to be overcome in the elevation of the water. The 
movement of tbe first part of the descent of the plunger of the water-pmnp 
is the most easy, natnral, and appropriate motion to overcome these resist- 
ances that can be devised. At the t«nnination of each stride (both of the 
pump and steam pistons,) there is a sensible pause, which allows the valves to 
quietly close. The plunger begins its descent with a scarcely perceptible 
motion, untjl it has developed the inertia of the water, and then gradually 
iucreating the velocity of its descent as the re^tances diminish and its own 
momentum increases, until it has obttuned a refpmen ot velocity, wMch can 
be exaotiy regulated by the weights placed on the plunger. 

The last portion of the stroke would be performed with too great a velocity 
if it vu not checked by cushioning in the top i^ the steam cylinder. The 

10 
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average velocity of the plnnger of Comisfa pamps when properly loaded, if 
aboDt one hundred and twenty-five feet per minute. This is also about the 
velocity of other well-arranged patnpa of Hue uze, both in this cotmtiy and 
in Europe. 

The natural movement above described is almost exactly imitated by tlie 
action of the steam in the New Bedford MacUne, but the movement dunng 
the last part of its stroke is more perfect 

T}ie standing column and air-vessel each perform the same function. The 
former permits the impulse of the steam at the beginning of the stroke U> 
elevate a very short column of water to the extra hdght, due to the increased 
velocity of the pistons at this part of the stroke, instead of acUng directly 
vpon the longer column of the pnmp main. In the former case the inertia 
to be developed is only six tons, and in the latter it is nearly one hundred. 

The compression of the air in the air-vessel accomplishes the same resalt 

It has sometimes been erroneously supposed that the excess of power thns 
commanicated to these (wo adjuncts ^ain nsefully acts upon the ascending 
column of water in the pump m^n. It does act ag^nst the water in the 
main by this increased head in the standing column and by the increased pres- 
»ure in the air-vessel, but each of these forces also react directly back upon 
the pumps with the same pressure, and they therefore exactly neutralize each 
Other and produce no useful effecL 

We will now proceed to the consideration of the McAIpine Pumping Ma- 
chine, deigned for the New Bedford Water Works. 

This Machine has been arranged in accordance with the principles which 
have been enunciated in the preceding part of this paper. 

It coDsista of a vertical, beam, condensing, expansive steam en^ne, and 
two vertical, angle-acting pumps, one of which is placed on each side of the 
beam centre. 

Ita general dimenuons are as follows : St«am cylinder thirty-eight inches 
diameter and eight feet length of stroke ; working beam twenty-seven feet 
long and of seven tons weight ; fly-nbeel sixteen feet diameter and twelve 
tons weight ; two single-acting pumps, each twenty-eight inches diameter and 
four feet eight inches stroke ; air-pump twenty-seven inches diameter and 
thirty-four inches stroke; two cylindrical tubular boilers ax feet diameter 
and eighteen feet in length. 

The working beam centre is supported on a column of cast-iron, four feet 
in diameter and twenty-two feet high, bracketed and bolted to a cast-iron 
fitnndation plate tlurty-ux feet long and five feet wide, and to the bed-plate, 
eighteen feet long and five feet wide, and all resting on and bolted to mas- 
ave walls of granite. This column forms both the condenser and air-vessel. 

The pump centres are placed on the beam, at such distances as will give a 
vdocity to the water piston of 1 1 6} feet per minute, or rather fifty-eight an(L 
one-third per cent, of the vek)city of the steam piston. 
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The practical mechanics have detennined that the most judicious velocitj- 
of a Bteam piaton for a steam en^oe of this site, is about two hundred feet per 
miDute, and it has already been stated that the maximum rate of expaosioo 
should not exceed three times. 

This pumping machine has bean arranged to elevate tiro millions of gal- 
lons c£ water in ten hours, into the reservoir one hundred and tbirtj Aet 
above the pump-well, through a pipe of sixteen inches diameter and tweotjr- 
two hundred feet long, the friction of which will increase the coDstructive 
bead to about one hundred and tbrtj-five feet- 
Foe the first five yean the demand for water will be but one-half of the 
above quantity, and at some future time it is believed that this demand will 
be quadrupled. 

The steam engine has been arranged with special reference to these con- 
ditions, BO as to coDBume the fuel to the best advanla^^ under each of these 
conditions. Accordingly, the steam b intended to be used at a t«mperature 
which will give a pressure, at its entrance into the steam cylinder, of twenqr 
pounds per square inch. 

It will be observed by the plana of this pumping machine, that the water 
has but two changes of direction in passing from the pump-well through the 
miction pipe, valveB, chamber, and delivery pipe, to the pump main. The 
first of these changes of direction is where the water leaves the vertical line 
of the pumps, and takes the horizontal line of the delivery pipe, and this is 
made by a curve of twenty-six inches radius, and ninety degrees of deflection. 
The second change is where the delivery-pipe is curved horizontally into t&e 
pump main, which is so placed as to accommodate a second engine which 
may hereafter be required. This curve made <»i twenty-four feet radius, is 
extended until it gives forty-five degrees of deflection. 

It will also be observed that the cylindrical form of the water u not 
chaogedi It is however, split in two equal parts in passing throogh each of 
the three valves. Below each of them it is contracted by a gradual curved 
taper, and above the upper valve also by a gradual taper into the delivery 
pipe. An unavoidable sudden but small enlargement takes place when the 
volume of water passes the valve seat When opened, the valves offer an 
obstruction in the centre of the column, which is more serious than all of the 
other obstructions put together, yet the whole arrangement of the valves 
ofler much less obstruction than in any other reciprocating pump. 

The Cornish pumps give at least five right angular turns to the water, and 
as many more in the valves, all of which are abrupt, with little or no curve. 
They also give four changes in the form of the volume of the water in 
passing throngh the pipes and pumps. 

The Brooklyn pumps, and the new ones at Cincinnati and Chicago, and 
the Wortbington pumps, have as many right angular tuns and changes of 
the foim of the volume as the Cornish pumps. 
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Id the computatioQ of tbe strength of the differeat p&rts of the machine, 
we find the moduli varjiog from eight to forty. This ehows that noee of the 
parta are overBtrained , and that- the load might be coiisiderabljr increased 
without daoger. 

We also find the capacity of the piamp» ample, as they allow 1 1 3-10 per 
ceot. for leakage. This amount would not be reached unlega the valves were 
vmy much worn. The best moving pumps and valves lose about foar per 
cent wheD in dieir order, and iacrease up to ten per cent aa tbey become 
worn. 

He velocity of the ateam piston is two hundred feet per minute ; this COr- 
reapooda very nearly with that determined by practical mechanics for engines 
<it this ai£e. 

The Telocity of the pnmp piston is 116) feet per minute, or fifty-eight and 
one-third per cent of the velocity of the steam piston. This corresponds 
nearly with that of the best arranged pumping machines in this country and 
in Europe. 

The steam is intended to be used at a temparature which will give a pres- 
sure at ita entrance into the steam cylinder of twenty pounds per square inch ; 
and after adding the value of the expansion and of the vacaum, and dedact- 
ing the fiiction of the machinery, it will give an average constant available 
power at the water piston, of twenty-five thousand ponnds, or five million 
&et pounds per minute. 

The average constant load of the water on the pumps, including that fi«m 
the extra pressure produced by its fHction at the velocity stated, is forty-one 
thousand five hundred pounds, or four millions eight hundred thousand feet 
pounds per minute. 

The leverage of the beam gives an advantage to the steam pressure in the 
proportion of eight feet to four feet eight inches. 

At the commencement of each stroke, there is resting upon the Water pis- 
ton the pressure due to the weight of a column of water of twenty-eight 
inches diameter and one hundred and thirty feet vertical height, which is 
equal to thirty-four thousand seven hundred and seventy-five pounds; and 
when this water has attmne^ its average velocity of one hundred and twenty 
feet per minute, its pressure will be equal to forty-ooe thousand four hundred 
and nsty-two pounds. 

The initial power of the steam on its piston, including its beam leverage, 
after deducting the other resutances, exerts a pressure of fifty-two thousand 
three handred and sixty-two pounds aguust the column of water in the force 
main. This pressure continnes for one-third tbe length of the stroke, and ita 
■orplus power beyond tbe resistance of the water is absorbed in giving mo- 
mentum to the column of water (which weighs one hundred tons,) and to the 
beam, rods, and pistons, weighing together about ten tons, and to the fiy-wheel 
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weighiDg twelve toos, witb a leverage of two to one, and the compreMiou of 
the air. 

la the second part of the movement, extending to a little hefood the 
centre of the stroke, the pressure begins willi the some force a^ in the first 
part of the stroke, and ends with a pressure exactly equal to the reustsnce 
of the water. 

Oq the last part of tlie morement (being nearly one-half the stride,) the 
pressure begins at just equal to the resistance, and terminates with the end 
of the flill stroke at a preesure about two-thirda (^ the rauatance of the 
veight of the water. , 

The Burplns of power developed diiringthe first half of the stroke (except 
■ small porUon of that absorbed by the fly-wheel, and that which is absorbed 
by the compression of the air,) is exert«d against the moving column of 
water in the pump main, and enables the waning power of the expanding 
steam on the last half of the stroke, to complete the stroke, and leaves a sur- 
plus in the fly-wheel of a little over one per cent to torn the centres. 

These preasm-es and resistauces are approximately correct, but are only 
■tated in this place in a general way, to describe particularly the sbsorptioo 
x£ the surplus power and its release. 

The cut-off gear is adjustable, and will in practice be set so as to produce 
the effect desired, viz., to allow the piston to slow down at the end of the 
Btroke, with only surplus power enough to turn the centre. 

In summing up the priuciples upon which this Fumpiag Machine is con- 
stmcted, we may say : 

FvrA. That it ^ves the most appropriato velocity to both the steam and 
water pistons. 

Second. That it avoids all unnecessaiy changes in the Tolume and direc- 
tion of the water. 

Third. That it applies the expan^bn of eteani to its most useful extent, 
and so as to produce the most natural movement of the water during the dif- 
ferent parts of each stroke, and restores almost the whole of the momenta 
Acquired in the first half, daring the completion of the last half t^ the 
stroke. 

Fourth. That it is a well-balanced machine, of extreme mmplicity and 
acQesdbility to all its parts. 

Fifth. That it is masdve and strong, with none of its parts liable to nndnfl 
weu or struns, and consequently of great cheapness in construction and 
Duuntenance. 

Such a machine ought to show a duty at least equal, and probably saperior 
to that of any other pumping machine in this country, and will doubtless 
compare favorably with the best ones of Europe. 
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The moBt recently built pnmpinjif machinea in the United Stat«s are of the 
ComiBh type, or those with direct double-noting pumpa. 

Those in Eugland are generally either Cornish engines or vertJcal beam 
engines, nith two cylinders and a single pump arranged with a plunger, and 
also with a ralved pietoo. The CorniBh machines have long maiotEuned their 
character for giving a high dutj. The/ are more expend re in construction 
and more difficult in management than an/ other. 

llie plunger and piston pump also conforms neari/ to the govemiag prin- 
dples which hate been atal:«d. 

The Brooklyn pumping engine has a double-acting stnam cylinder and two 
peculiar donble'lin, dugle-actiug pumps, and loaded pump rods hke tiiose 
used in the Cornish engines. 

The Cincinnati machine is ^ty feet high, with the water-pump, air-pump, 
and steam piston rods in one continuous vertical line. The pump is double- 
acting, and the machine is amenable to all the objections which have been 
before stated against direct and double-acting pumps, and also to the diffi- 
culty of m^ntaining its three pistons and four stuffing boxes in line. 

The Chicago machine b composed of two distinct pumping engines, 
coupled at right angles with two direct double-acting pumps. To it also 
apply all of the objections stated to other direct-acting pumps; and also tlie 
fiirther objection produced by the coupling of the two engines at right an- 
gles, which carries each of the pump pistons over its centre at the same 
velocity that it has in the other parts of the stroke, and forces the piston at 
the commencement of the return stroke with its maximum velocity agmnst 
the water, which is flowing also with ilA maximnro velocity in the pump 
chamber. 

The Worthington double-ponding machine has all the objections which 
have been made to the Chicago machine, as well as those arising from the 
connection of three cylindefs in one direct hue, and the Iriction and wear of 
each of the three pistons arising fixim their horizontal position. 

From the preceding discussion of the subject, it will be seen that the 
pumping machine which has been herein reviewed is more free from the ob- 
jections which are above stated to the several types of modern engines, and 
conforms more strictly to the principles which have been enunciated, than 
any of the machines except the Cornish, to which in these respects it is Mly 
equal, and to which it is superior In economy of constmcUon and the safety 
and coat of oiaintenance. 
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LOOATIOlir OF HTDBAMTS. 

Allen Street, S. E. comer of Bonoe^. 

Aehlaad Street, W. »de head of Lindeo. 

Bedford Street, S. W. corner of Fifth. 

Bedford Street, 8. E. comer of County, 

Bedford Street, S. £. corner of Orchard. 

Boaney Street, N. W. corner of Giinaell. 

Bnah Street, 8. W. comer of First. 

CannoD Street, No. ISi S. aide. 

Cedar Street, N. W. comer of Elm. Doable. 

Cedar Street, S. W. corner of Eempton. 

Cottage Street, N. W. corner of Hairthome. 

Cottage Street, S. W. comer of Arnold. 

Cottage Street, S. W. comer of Union. 

Conoty Street, N. W. corner of Locust. 

County Street, N. W. comer of Parker. 

Conoty Street, S. W. corner of Smith. 

County Street, S. W. comer of Maxfield. 

County Street, S. W. comer of North. 

County Street, S. W. corner of Middle. Doable. 

County Street, 8. W. coroer ot Morgan. 

County Street, N. W. comer of Union. 

County Street, W. mde head of School. 

County Street, N. W, corner of Bush. 

County Street, S. W. comer of Hawthorne. 

County Street, N. W. corner of Allen. 

County Street, S, W, comer of Gnnnell. Double. 

County Street, W. aide head of South. 

Court Street, S. W. comer of Orchard. 

Court Street, S. side head of Cedar. 

Court Street, S. aide head of EmerBon. 

Court Street, S. side front of Tannery. 

Cypress Street, N. W. comer of Hillmao. 

Elm Street, S. side opposite Forbes' carriage &ctory. 

Elm Street, S. W. comer of Pleasant. 

Foster Street, S. W. corner of Maxfield. 

Foster Street, N. W. corner of Charlea. 

Fourth Street, W. side opposite W. H. Sherman's stable. 

Fourth Street, No. 73, W. aide front of J, H. DenDtson'g. 

Front Street, comer of Lane head of Merrill's WbarC 

Front Street, N. W. corner of Shepherd's Lane. 

Front Street, S. W. corner of Centre. 

Front Street, S. W. comer of Elio. 
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GroTS Street, S. W> comer of Antboiij. 

Hazard Street, S. aide oppovte entrance to Huard'i Court. 

Hasard Street, S. W> ci»Der of feasant 

High Street, No. 34, S. nde nearlf front of George B. KichcKmd'i. 

Hillmau Street, S. E. comer of HilL 

Eempton Street, S. nde front of Fleamnt. 

Kempton Street, S. side head of Hill. 

KemptoD Street, S. W. comer of Sammer. 

KemploD Street, S. side head of CTprew. Donble. 

Mi^e PiBce, W. nde front of John Hopkuu*. 

MaxGeld Street, S. E. comer of CbeatanL 

Middle Street, 216) S. nde. 

Middle Street, S. E. corner of Second. 

Middle Street, S. £. comer of Sixth. Doable. 

Mt. Fleasaat Street, S. E. comer of Distributing ResemHT. 

Mt. Pleasant Street, W. ride front of Joeeph Clark's. 

Mt. Pleasaat Street, N. W. corner of Dorftee. 

North Street, 8. W. comer of Foster. 

Orchard Street, W. nde head of Boah. 

Prospect Street, N. W. comer of GrianelU 

Prospect Street, W. nide front of ML Washington Glan Works. 

Fan^uise Street, near Pumping Engine-Hoiue. 

Purchase Street, E. ride foot of Clark. 

Purchase Street, W. nde head of L<^an. 

Furohaae Street, N. W. corner of Austin. 

Purchase SMot, N, W. comer of MerriDac Donbla. 

Purchase Street, N. W. comer of Pope. 

Purchase Street, S. W. comer of Pearl. Doable. 

Purchase Street, S. W. comer of Campbell. 

Purchase Street, 209, W. side fr^t of Capt. EelleT's. DooUe. 

Furcbase Street, S. W. comer of Hilhnan. Double. 

Porcbase Street, a W. comer of MilL 

Purchase Street, N. W. comer of Middle. 

Purchase Street, W. ride front of Engine-Honse. Doable. 

Purchase Street, N. W. comer of Union. 

Ray Street, N. W. comerof Maxfield. 

Bay Street, W. ride front of Gosnold I£Ils Office. 

Bay Street, N. W. comer (^ Wdlis. 

Bay Street, S. E. corner of Pope. 

Bay Street, W. ride neat N. B. & T. B. B. Blacksmith sbc^ 

Bay Street, W. ride near N. end of Wamsntta Mill No. 4. Double. 

Bobeson Street, S. W. comer of County. 

Bossell Street, No. 62, S. ride fimit of Charles Leach^ 
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& Second Street. No. 10, W. «de front of G. W. Furber*!. 

Second Street, N. W. oomer of Coffin. 

Sixth Street, S. W. oomer of TVHIiun. 

Sixth Street, S. W. oornerof School 

Sixtli Street, N. W. corner of Boih. 

Sixth Street, & W. ctBiier of RweeU. 

Sonth Street, S. W. comer of Third. 

South Street, S. W. comer ot Second. 

Spting Street, S. W. coraer erf Seventli. 

State Street, N. W. comer of Sycamore. 

SjcEtiDOTe Street, 8. W. comer of Thomas. 

Sycamore Street, S. W. comer of Smnmer. 

Third Street, N. W. corner of School 

Third, Street, N. W. comer of Bosh. 

Third Street, N. W. comer of RusBell 

Hiird Street, N. W. comer of Bedford. 

Thomas Street, N. W- comer of Hilliuan. 

Union Street, S. W. comer of Water. Donble. 

Union Street, S. £. comer of Second. 

Union Street, S. W. corner of Third. Donble. 

Union Street, S. W. corner of Sixth. Doable. 

Walnnt Street, S. W. comer of Second. 

Walnut Street, S. E. comer of Fomib. Donble. 

Walnnt Street, S. W. comer of SereDtb. 

Walden Street, S. W. oomer of Maxfield. 

Water Street, 8. W. comer d Hillinan. 

Water Street, W. mAa front of Hayes' stSTe null 

Water Street, N. W. comer of Middle. Donble. 

Water Street, W. nde front of S. F. Burt's Office. 

Water Street, N. W. comer ot Schod. 

Water Street, N. W. comer of Walnnt 

Water Street, N. W. corner of Coffin. 

Water Street, W. nde head of Leonard. Donble. 

Water Street, N. W. comer of Howland. 

Water Street, N. W. comer of Grinnell 

Water Street, N. W. comer of South. 

Wamsutta Street, B. tide opp. entrance to Wanuntta Mills Office. Double. 

Washington Street, S. E. oomer of Crapo. 

William Street, S. W. comer of Eighth. 

William Street, 26^ S. side front of Itichard & Jolmson's Eating Saloon. 

William Street, S. W. comer of Bethel 

Willis Street, S. W. comer of State. 
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Allen, W. aide County, 

Bedford, E. & W. side Coontj, 

Bush, W. ^de Coantj, 

Bush, W. Bide Water, 

Cannon, W. side Wat«r, 

Campbell, W. side Purchase, 

Cadar, N. nde Court, 

Charles, W. aide Purchaae, 

Commercial, E, aide Front, 

Count;, K. ude Bobeaon, 

Countj, S. aide Merrimac, 

County, S. nde HJUman, 

County, S. nde Union, 

County, S. side Bedford, 

Court, W. Bide County, 

Court, W. aide Emerson, 

Cottage, S. aide Court, 

Cottage, S. Nde Clinton, 

Cfpreaa, S. mde HiUmau, 

Elm, E. aide County, 

Elm, E. & W. mde Purchase, 

Eighth, a nde Union, 

Emerson, at Bope Walk, 

Foster, S. side Hillman, 

Fourth, 8. aide Union, 

Fourth, S. ude Walnut, 

Front, S. ride Union, 

Front, at Steamboat Whar^ 

Grinnell, B. side Water, 

Hall'a Court, S. side William, 

Hawthorn, W. aide County, 

Hazard, W. aide Purchaae, 

Hazard, E. aide County, 

Hish, E. side Purchase, 

Hillman, £. aide County, 

Hillman, W. side Purchase, 

House of CorrectJon, S. side CoQlt] 1 8 il 

KemptoD, E. aide Cedar, 

Eempton, E. & W. ude County, 

Eempton, W. ^de Purchase, 

Maxneld, W. nde GonnU, 

Mazfield, E. & W. side Forchase, 

Morgan, W. aide County, 

Uiddle, E. nde Cedar, 

Middle, E. ude County, 

Middle, E. & W. side Porcbase. ' 

Middle, £. side Water, 
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LOCATION OF STOP-GATES. 



STREET. 


1 


i 


2 


£ 


» 


3 


Mt Pleasant, S. side Peckham, 




2 










North, B. wde Countj", 












I 


North, W. aide Purchase, 












I 


Pearl, E. side Purchase, 












I 


Pleasant, S. side Hillman, 












1 


Purchase, S. side Merrimac, 






1 








Purchase, S. side HiUman, 










Pump Main, at Engine House, 










Pump Well, at Engine House, 


2 








Ray, N. & S. ade Wamsutta, 






] 




Ray, at Wamsutta Mills, 




] 


a 




Bay, S. side Campbell, 










Rav, at Gosnold Mills, 










Bussell. W. side Foarlh, 










Second, V. & S. side Union, 










Second, a Bide Walnut, 










Sixlh. S. side Middle, 










Sixth, S. ride Union, 










Sixth, S. side Walnut, 










Sycamore, E. side County, 










South, E. side County, 






1 




Third, S. ride Union, 










Third, S. ride Walnut, 










Union, W. side Cottage, 
Union, E. & W. side County, 












1 






Union, W. side Fourth, 










Union, E. ride Purchase, 




1 






Washington, W. aide County, 








: 


Walnut, E. side County, 










Walnut. W. ride Fourth. 






1 




Walnut, E. & W. side Water, 






9 




Wamsutta, E. & W. ride Ray, 










\^amsutta, at Wamsutta MJUa, 










William, E. side County, 








1 


William, E. & W. side Purchase, 








2 


William, W. ride Water, 








1' 


Willis, B. side County, 










Willis, E. ride Purchase, 










Water, S. ride Middle, 










Water, 8. & N. side Union, 










Water, 8. ride Walnut, 










Water, S. aide Griffin, 










Waste, County, N. side Smith, 








1 


Waste, Hillman & Water, 








1 


Waste, Court, Tripp's BrotA, 








1 


Waste, Water, between Howland & Grinneli, 








1 


Distributinp Keaervoir, Gate House. 
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cloBed and np-take door open. 
bj liavlng too mncb grate snrfoce. 



face rednced 18 per cent, b; piling Ore brick at tbe back end. 
door opened and closed at short Intervals until 1 SO F. M. 
was definitely closed. Dampers closed from beginning. 



tace again reduced 13 per cent, b; piling fire brick at the back 
otal reduction 20 per cent, of original surface. Dampers 
ftom beginning. 



on December lltb, 1869. 



3ENT. OF REFUSE. 


Out Oft 


DUTY. 1 


■ 


CUnker. 


Total. 


Per 100 ponnaa 
Dfcoalbomed 


PorlOOpoimaa 




5.00 


16.52 


0.33 


. 46319366 


66504764 




5.23 


20.23 


Abont ^ 


56294788 


68674220 


1 


4.63 


18.05 


0.3145 


59074333 


72092233 




4.95 


18.26 


0.54 . 


59336497 


72372322 
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